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CHAPTER 1. INTRODUCTION 
Indonesia has about 191 million hectares of land, with 114 hectares 
classified as forest land. A World Bank (1990a) study indicates that with 
the total land equal to Western Europe, excluding Scandinavia, Indonesia 
has about 2.5 times as much forest as does the same region. Further, it 
has twice as much of its land surface in forest cover (60 percent) as the 
United States (32 percent). 
A recent study by the FAO of the United Nations and the Ministry of 
Forestry of the Government of Indonesia (1990) stated that of the 114 
million hectares of forest base (10 percent of the world's tropical 
forest), 62 million hectares are considered to have management potential, 
consisting of 41 million hectares of mixed hardwood production forests, 
2 million hectares of tidal forests, and 19 million hectares of conversion 
and unclassified forests. 
Indonesia's forest resources are indeed of great importance in 
supporting the environment and fostering the social and economic 
development of the country. The significant development of the forestry 
sector in the Indonesian economy has been recognized particularly since 
the government launched the Investment Law in 1967, in which domestic and 
foreign investors were given various incentives to invest in forestry and 
forest industries sector. Since then, the sector has been growing with 
impressive rates to become the world's largest manufacturer and exporter 
of tropical hardwood products. 
At the initial stage of this growth, emphasis was placed on log 
exports. In the later stage, the main development efforts focused on home 
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production of processed wood, and forest industries development also 
focused on exports. The great emphasis on exports is reflected in the 
country's total export earnings, where the contribution of forest products 
amounted to U.S. $3.6 billion in 1989. With this contribution, forest 
products exports ranks second in importance in the Indonesian economy, 
after petroleum and gas, and accounts for 16 percent of the country's 
total export earnings. A study by the World Bank (1990b) pointed out that 
in the year 2000, export earnings from forest products may reach U.S. $7.2 
billion. 
The prospect seems good for long-run demand for exported forest 
products as well as for domestic consumption, although the long-run 
sustainability of this "renewable" forest resource must be considered. 
Objectives of the Study 
Considering the great importance of Indonesia's forest resources in 
the social and economic development of the country, particularly as one of 
the important sources of foreign exchange earnings, the main objective of 
this study is to investigate the export demand behavior of Indonesia's 
forest product exports over the period 1970-1989. The study will 
certainly help public policy makers, industries, and traders to better 
understand the export market behavior of Indonesia's forest product 
exports. 
A comprehensive study of export performance of Indonesian forest 
products could be quite complex. Such a study would need to examine 
factor availability, technology, market structure, demand patterns, 
government policies, and Indonesian costumers and competitors. This 
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study, however, will analyze Indonesia's forest products export 
performance by using a constant market share (CMS) model. This CHS model 
basically ascribes favorable or unfavorable export performance either to 
structural or to competitiveness forces. 
Specifically, the CMS model attempts to decompose changes in export 
growth and pattern according to: (a) growth in overall world demand; 
(b) changes in the geographical distribution of demand (i.e., differential 
growth of import demand in individual markets); (c) change in the 
commodity composition of demands (i.e., differential growth in demand for 
different commodities in each market); and (d) a residual, which includes 
change in relative prices and other factors, and often labelled as the 
"competitiveness effect." 
To gain insight to the demand behavior for Indonesia's forest 
products exports, an econometric model will be used also. The main 
objective is to estimate the demand parameters (shifters), namely income 
and price elasticity, of Indonesia's forest products export in various 
markets. This information will be very useful for directing the future 
development of Indonesia's forest products export in the world market by 
focusing on those shifters which are most sensitive to Indonesian trade 
policies. 
Organization of the Study 
After the introduction in Chapter 1, Chapter 2 presents an overview 
of Indonesia's forest products export growth since the early 1970s. 
Chapter 3 applies the CMS model to analyze the growth and performance of 
Indonesia's forest products exports. Chapter 4 explores further the 
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export demand behavior of the two moat important Indonesian forest 
products, sawn wood (SITC 248) and plywood (SITC 634), in various export 
markets. The estimation of the export demand parameters of sawn wood and 
plywood commodities are the main focus for Chapter 4. Finally, a summary 
and conclusions regarding Indonesian export demand behavior, the CMS 
model, and possible policy implications are presented in Chapter 5. 
5 
CHAPTER 2. INDONESIA'S FOREST PRODUCTS EXPORTS: AN OVERVIEW 
This chapter will discuss the Indonesian forestry sector and forest 
products export development since the early 1970s. First, the general 
picture of Indonesian forestry and forest industries sector development is 
presented. Then, the growth of Indonesian forest products export by group 
of commodities and by markets are discussed. 
The General Picture of Indonesian Forestry Sector 
Forestry, together with the various secondary and value-added 
manufacturing industries, is an important sector in the Indonesian 
economy, even without counting the various nonmarket benefit from forests 
and forest activities. Central Bureau of Statistics' data show that in 
1989 forestry contributed about 1 percent to Indonesian gross domestic 
product, and the forest-based industries another 1.5 percent, bringing the 
total to 2.5 percent. In the same year, agriculture and fishing 
contributed 19.6 percent, oil and gas 14.3 percent, and manufacturing 
excluding oil another 16.1 percent. 
The forestry and forest-based industries are important in terms of 
employment. In 1987, the forestry and forest-based industries provided 
about 500,000 direct jobs. Those figures, however, understate the 
importance of forest industries for job creation, because they do not 
include the jobs created through their backward and forward linkages (so-
called multipliers). A study by Van der Heide (1989) pointed out that for 
each job created in forestry (logging), there will be 1.8 jobs elsewhere 
in the economy. The employment multiplier for sawmilling and "plymilling" 
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is 1.5, whereas the employment multiplier for pulp and paper, including 
printing, is 2.1. 
Until the late 1960s, the teak plantations of Java dominated the 
forestry production in Indonesia. During the last 20 years, production 
activities have shifted to the outer islands, mainly in terms of logging 
in natural mixed hardwood forest for saw logs. Log production, for 
instance, has increased dramatically from 4 million cubic meters in 1963 
to 11 million cubic meters in 1970 and 36 million cubic meters in 1987. 
This significant development of the Indonesian forestry sector was 
due mainly to the massive flow of capital investment in the sector as a 
result of the "open investment" policy launched by the government in 1967 
to reconstruct the national economy. In addition, the main strength of 
the industry during this high growth time is attributed to the abundant 
supply of high quality raw materials and the availability of relatively 
cheap labor. This expansion situation was further strengthened by a 
highly active export market for logs and processed forest products. 
In February 1982, a new timber policy was launched by the 
government. Essentially, the policy was to phase-out log exports 
completely by 1985 and establish an export-oriented, integrated wood-
processing industry. As a result of this policy, Indonesia's sawmilling 
and plywood industries grew dramatically. The plywood industry is 
presently the most important, with 52 percent of the total forest industry 
contribution to GDP. Sawn wood and other wood industrial products 
contributed 37 percent, and pulp and paper 11 percent. Exporters were 
able to penetrate world markets, and Indonesia is now a dominant exporter 
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of tropical hardwood sawn wood and plywood. In 1989, for instance, the 
share of Indonesian export of sawn wood and plywood in the world market 
reached 16 percent and 52 percent, respectively. 
The development of Indonesian domestic timber consumption also 
impacted export-oriented production. The growth in domestic consumption, 
in comparison with the progress made in increasing forest and forest 
industries production, has been modest (see Table 2.1). In 1987, for 
instance, the per capita consumption of saw logs, sawn timber, and wood-
based panels was only 0.087 0.038 M^, and 0.07 M^, respectively. The 
cost of the wood products and low Indonesian purchasing power is the main 
reason for such low consumption. 
The development of technical and capital intensive forest industries 
such as paper and paperboard, newsprint, printing and writing paper, and 
other paper and paperboard is occurring. In the 1970s, most of the 
domestic consumption was supplied by imports. In the mid-1980s, 
production and exports of these commodities occurred. 
Forest Product Exports 
The strong emphasis on forest product export market development is 
reflected in the country's total export earnings. As Table 2.2 clearly 
shows, the export earnings derived from forest products has increased 
significantly over the period 1970-1989. 
During 1970/74, the yearly average of forest products export was 
only U.S. $363 million. The figures increased steadily and reached U.S. 
$2,359 million in 1985/89. This expansion means that forest product 
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Table 2.1. Production, exports, imports, and consumption of some 
important Indonesian forest products, 1970 and 1987 
Apparent Per capita 
Production Imports Exports consumption consumption 
Products 1970 1987 1970 1987 1970 1987 1970 1987 1970 1987 
1. Saw logs 10780 35772 — — 7834 3 2946 n.a. 25.0^ ) 86.8^) 
(1000 CUM) 
2. Sawn timber 1701 9331 0 — 44 2772 1657 6559 14.2^) 38.3^) 
(1000 CUM) 
3. Wood-based 8 7210 2 — — 5951 10 1259 0.1^ ) 7.3^) 
panels 
(1000 CUM) 
4. Paper and 19 827 117 144 — 189 136 782 1.22) 4.62) 
paperboard 
(1000 ton) 
5. Newsprint 3 122 47 7 — 25 44 104 0.4%) O.ô^ ) 
(1000 ton) 
6. Printing and 6 284 44 10 — 76 50 217 0.4^ ) 1.32) 
writing paper 
(1000 ton) 
7. Other paper 10 421 32 128 — 88 42 461 0.4^) 2.6%) 
and paper-
board 
(1000 ton) 
Note: n.a. = data not available 
CUM = cubic meter 
1) Cubic meter/1000 
2) Kilogram/caput 
Source: Ministry of Forestry, Republic of Indonesia, 1990; and FAO, 
Yearbook of Forest Products. 1970-1989. 
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Table 2.2. The composition of Indonesian exports, 1970/74-1985/89 
Average Average Average Average 
1970/74 1975/79 1980/84 1985/89 
•Millions of U.S. $ 
Total exports 2960 10751 22480 18381 
Oil and gas 1731 7368 17385 9182 
Non-oil and gas 1229 3382 5095 9198 
in which: 
Forest products 363 . 1026 1232 2359 
As percentage of (29%) (30%) (24%) (26%) 
non-oil and gas 
exports 
Source; Central Bureau of Statistics, Jakarta, International Trade 
Statistics. 1970-1989. 
exports rank as the second largest source of foreign exchange earnings, 
after oil and gas. 
Exports by group of commodities 
Most forest products exports are timber based. Non-timber forest 
products exports, such as rattan, resin, sago, eucalyptus oil, sandalwood 
oil, and damar, are relatively small. Table 2.3 shows that the most 
important of the Indonesian forest products exports are saw log (SITC 
247), sawn wood (SITC 248), and plywood (SITC 634). 
During the period 1970-1984, saw log was the most dominant forest 
commodity export. The yearly average value of saw log exports was U.S. 
$351 million in 1970/74, then reached its peak with a yearly average of 
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Table 2.3. The export value of Indonesia's forest products by group of 
commodities, 1970/74-1985/89 (millions of U.S. dollars) 
Com- Average Average Average Average 
modity 1970/74 (%) 1975/79 (%) 1980/84 (%) 1985/89 (%) 
Fuel wood 0.90 (0.25) 1. 70 (0.17) 2 .90 (0.24) 3. 70 (0.16) 
(SITC 245) 
Pulpwood 0.01 (0.00) 0. 01 (0.00) 3 .40 (0.28) 5. 80 (0.25) 
(SITC 246) 
Saw log 351.00 (96.59) 911. 90 (88.89) 600 .80 (48.75) 1. 40 (0.06) 
(SITC 247) 
Sawn wood 10.55 (2.90) 93. 10 (9.07) 187 .40 (15.21) 476. 80 (20.21) 
(SITC 248) 
Plywood 0.03 (0.00) 16. 10 (1.57) 421 .70 (34.22) 1727. 90 (73.23) 
(SITC 634) 
Paper and 0.01 (0.00) 1. 00 (0.10) 6 .70 (0.54) 83. 00 (3.52) 
paperboard 
(SITC 641) 
Others 0.90 (0.25) 2. 00 (0.20) 9 .40 (0.76) 61. 10 (2.59) 
Total 363.40 (100.0) 1025. 90 (100.0) 1232 .30 (100.0) 2359. 70 (100.0) 
Source: Central Bureau of Statistics, Jakarta, International Trade 
Statistics. 1970-1989. 
U.S. $912 million in 1975/79. Because of the government policy to ban the 
saw log export, the yearly average of saw log export was U.S. $601 million 
in 1980/84, and only U.S. $1.4 million in 1985/89. This down-turn of saw 
logs exports meant that 13 million cubic meters were exported in 1970/74, 
and only 14 thousand cubic meters in 1985/89. 
Exports of sawn wood and plywood have increased significantly over 
the period 1970/74-1985/89. In 1970/74, the yearly average of sawn wood 
exports was U.S. $10.6 million, but it was U.S. $476.8 million in 1985/89, 
or 20 percent of the total forest product exports. Export volume also has 
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Table 2.4. The export volume of Indonesia's forest products by export 
by group of commodities, 1970/74-1985/89 
Average Average Average Average 
1970/74 1975/79 1980/84 1985/89 
-— Thousands of —-— 
Fuel wood (SITC 245) 194 275 217 211 
Pulpwood (SITC 246) 23 253 376 714 
Saw logs (SITC 247) 13447 17157 5781 14 
Sawn wood (SITC 248) 168 726 1517 2542 
Plywood (SITC 634) 0 215 7364 28630 
Paper and 
paperboard (SITC 641)* 0 1 13 146 
®In thousand tons. 
Source: Central Bureau of Statistics, Jakarta, International Trade Sta­
tistics. 1970-1989; FAO, Yearbook of Forest Products. 1970-1989. 
increased from 168 thousand cubic meters in 1970/74 to 2.5 million cubic 
meters in 1985/89. 
The increase in the export of plywood was even more dramatic. In 
1970/74, the yearly average of plywood exports was only U.S. $30 thousand, 
but it was U.S. $421.7 million and U.S. $1.7 billion in the period 1980/84 
and 1985/89, respectively. In 1989 alone, the export value of plywood 
reached U.S. $2.4 billion, or 67 percent of the total value of forest 
products exports.. Similarly, its export volume has also increased from 
almost nil in 1970/74 to 7.4 million cubic meters and 28.6 million cubic 
meters in 1980/84 and 1985/89, respectively; 
Exports by country of destination 
Asia seems to be the most important market for Indonesian forest 
products export. As Table 2.5 shows, in 1970/74 Asian markets absorbed 
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Table 2.5. The export value of Indonesia's forest products by export 
destinations, 1970/74-1985/89 (millions of U.S. dollars) 
Average Average Average Average 
Country 1970/74 (%) 1975/79 (%) 1980/84 (%) 1985/89 (%) 
Asia 339. 80 (93.51) 930. 90 (90. 75} 869. 80 (70. 58) 1269. 90 (53. 82) 
1. Japan 244. 60 (67.31) 506. 00 (49. 33) 446. 70 (36. 25) 623. 80 (26. 44) 
2. Singapore 18. 50 (5.09) 66. 40 (6. 47) 135. 90 (11. 03) 200. 60 (8. 50) 
3. Hong Kong 2. 80 (0.77) 10. 40 (1. 01) 89. 80 (7. 29) 205. 60 (8. 71) 
4. South Korea 36. 90 (10.15) 223. 20 (21. 76) 80. 10 (6. 50) 96. 10 (4. 07) 
5. Taiwan 37. 00 (10.18) 124. 90 (12. 18) 114. 60 (9. 30) 143. 80 (6. 09) 
Oceania 
6. Australia 1. 10 (0.30) 0. 80 (0. 08) 2. 70 (0. 22) 12. 80 (0. 54) 
N. America 
7. U.S.A. 0. 40 (0.11) 3. 60 (0. 35) 92. 10 (7. 47) 337. 70 (14. 31) 
Eurooe 12. 50 (3.441 55. 80 (5. 44) 133. 90 (10. 86) 305. 70 (12. 96) 
8. U.K. 0. 40 (0.11) 11. 30 (1. 10) 29. 60 (2. 40) 92. 40 (3. 92) 
9. W. Germany 1. 60 (0.44) 3. 50 (0. 34) 6. 00 (0. 49) 13. 50 (0. 57) 
10.France 1. 30 (0.36) 5. 30 (0. 51) 5. 50 (0. 45) 27. 50 (1. 17) 
11.Italy 7. 50 (2.06) 26. 40 (2. 57) 62. 40 (5. 06) 49. 80 (2. 11) 
12.Netherlands 1. 10 (0.30) 6. 00 (0. 58) 16. 60 (1. 35) 60. 00 (2. 54) 
13.Belgium 0. 00 (0.00) 1. 10 (0. 11) 12. 30 (1. 00) 53. 80 (2. 28) 
14.Denmark 0. 20 (0.06) 0. 50 (0. 05) 0. 60 (0. 05) 5. 70 (0. 24) 
15.Norway 0. 30 (0.08) 1. 20 (0. 12) 0. 05 (0. 04) 1. 90 (0. 09) 
16.Sweden 0. 10 (0.03) 0. 50 (0. 05) 0. 40 (0. 03) 1. 10 (0. 05) 
Others 9. 60 (2.641 34. 70 (3. 38) 136. 40 (11. 07) 433. 50 (18. 37) 
Total 363.4 (100.0) 1025.8 (100.0) 1232.3 (100.0) 2359.6 (100.0) 
Source: Central Bureau of Statistics, Jakarta, International Trade 
Statistics. 1970-1989. 
93.5 percent of the total Indonesian forest product exports, but they 
absorbed only 53.8 percent in the period 1985/89. The most important 
countries' destinations for Indonesian forest products exports to Asian 
markets are Japan, Singapore, Hong Kong, South Korea, and Taiwan. 
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For the last fifteen years, Indonesia has succeeded in broadening 
its forest products export markets. Exports to the USA and some European 
countries have increased significantly during the period. In 1970/74, the 
average value of forest products export to the USA was only U.S. $0.4 
million (0.1 percent of the total forest products exports), but it was 
U.S. $337.7 million (14.3 percent) in 1985/89. In comparison, the total 
exports to European markets (UK, West Germany, Prance, Italy, Netherlands, 
Belgium, Denmark, Norway, and Sweden) in 1970/74 were only U.S. $12.5 
million (3.4 percent), and it was U.S. $305.7 million (13.0 percent) in 
1985/89. 
In conjunction with the change in the commodity composition of 
Indonesian forest products exports, whereby the saw logs were gradually 
replaced by sawn wood and plywood exports, the commodity composition to 
each export market have changed accordingly. Up to the mid-1980s, Asian 
markets absorbed nearly all of the Indonesian saw logs exports. The 
Indonesian government ban on saw logs exports in 1985 meant that Asian saw 
logs processing industries in Japan, Taiwan, Hong Kong, Singapore, and 
South Korea lost their most important source of raw materials. 
During the same period, the highly active export promotion effort by 
the Indonesian government to the North American and European markets has 
made Indonesian forest products exports, particularly plywood, an 
important source of tropical hardwood plywood for those countries. 
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CHAPTER 3. CONSTANT MARKET SHARE (CMS) ANALYSIS 
This chapter presents the constant market share (CMS) model as a 
technique to analyze Indonesia's forest product exports performance. 
First, a brief literature review is discussed. Then, the CMS model is 
presented. The application and procedure of the CMS model to analyze 
Indonesia's forest product exports are discussed. Finally, the results of 
the investigations are presented and discussed. 
Literature Review 
The CMS analysis was used initially by Tyszynsky (1951) in studying 
changes in the market shares of countries exporting manufactured goods. 
Since then, the method has been used extensively in applied studies of 
export growth. See, for instance, the works of Baldwin (1958), Narvekar 
(1960), Richardson (1971), Rigaux (1971), Konandreas and Hurtado (1978), 
Bowen and Pelzman (1984), Horowitz (1984), Feirraira and Rayment (1984), 
Fagerberg and Sollie (1987), and Agarwal (1988). 
By applying the CMS model, Baldwin (1958) found that between 1928-
52, the shifting structure of manufacturing exports of the country such as 
UK and France put heavy adverse pressure on their share of manufacturing 
exports. Narvekar (1960), in his work on the role of competitiveness in 
Japan's manufactured export performance during the period 1954-58, found 
that the pattern of the increase in world trade from the standpoint of 
commodity composition and market structure was unfavorable to Japan. 
Further, he found that three-fourths of the increase in Japan exports can 
be ascribed to its competitiveness. 
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By experimenting on the export growth data of the industrialized 
countries, Richardson (1970a; 1970b; 1971) came up with some excellent 
suggestions to improve the application and the inference that can be drawn 
from using the CMS model. In a study where Richardson's suggestions were 
taken into account, Bowen and Pelzman (1984) found that over the period 
1962-77, the United States experienced a decline in its competitiveness. 
However, the market distribution and commodity composition of United 
States exports contributed positively to export growth during 1962-69 and 
over during 1974-77, respectively. 
The application of the CMS model in the export performance of 
agricultural commodities can be found in the works of Rigaux (1971), 
Sprott (1972), Dunmore (1975), and Konandreas and Green (1977). 
Konandreas and Green (1977), for instance, applied the CMS model to 
examine the performance of U.S. grain (wheat, rye, oats, maize, barley, 
and sorghum) exports. They found that the competitive position of the 
U.S. grain exports in the world market over the period 1950-74 was 
favorable and responsible for about one-fifth of its export growth. In 
addition, the concentration of U.S. grain export to the "right" 
commodities and market represent 6 percent of the growth. 
A recent and important work using the CMS model is by Fagerberg and 
Sollie (1987). In their work on export performance of twenty industrial 
countries, Fagerberg and Sollie came up with a new version of the CMS 
model. In their new CMS model, in addition to the familiar effects, it 
also allows for the calculation of effects reflecting the ability of 
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exporting country to adapt its export structure to the changes in the 
commodity and country composition of world imports. 
Thus, the CMS model is the commonly accepted procedure for examining 
the sources of a country's export performance, especially for the analysis 
of aggregated commodity exports. As can be found in any model, CMS has 
some limitations. It does not provide a full explanation of the factors 
which lie behind the behavior of exports. However, as Richardson (1971) 
pointed out, it has intuitive appeal. Sarris (1981) argued that the 
predictive power is usually given to the method by forecasting future 
trade share as equal to past one, or by projecting future changes in trade 
share as equal to historically observed ones. 
The CMS Model: A Brief Exposition 
The basic notion of the CMS analysis is that a country's share in 
world market should remain unchanged over time. The difference between 
the export growth implied by this constant norm and the actual export 
performance is attributed to three effects: commodity composition effect, 
market distribution effect, and competitiveness effect. The competitive­
ness effect may be attributed to price and non-price competitiveness such 
as quality, services, and improvements in marketing. In the CMS analysis, 
however, the competitiveness effect is attributed mainly to price. 
Following Leamer and Stern's (1970) notations, let us assume that 
demand for export of a commodity in a given market from two exporting 
countries be described by the following relationship: 
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3. = f(£L) 
?2 •P2 
f'(.) <0 
(3.1) 
and pj^ are the export quantity and price of the commodity from the i^ h 
exporting country, i = 1,2. f'(.)<0 meant that the changes in the price 
ratio have a negative relationship with the quantity ratio. Multiplying 
equation (3.1) by (P1/P2)' w® have; 
= El f(Eî.) (3.2) 
PzQz P2 P2 
Meanwhile, the Country One's share of export can be represented as 
follows: 
Pjgj 
Pl9l + P2?2 1 + 
(3.3) 
But, from equation (3.2), we have that 
3 1 
Pi<3ri (fi) f(fi) 
P2 P2 
Hence, 
Pi?! 
Pi9i + P2<72 1 + 
P2 
f(^) 
P2 (3.4) 
= f(^ ) 
P2 
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This indicates that the Country One's share of export in a given market 
will remain constant except as (P1/P2) varies. 
Equation (3.4) also shows the validity of CMS norm and gives a 
conjecture that the difference between export growth implied by CMS norm 
and the actual export growth may be attributed to price changes; i.e., 
competitiveness effect. 
For further discussion, we need the following definitions: 
= Value of Country One's export of commodity i in period 1 (base 
period) 
vi. = Value of Country One'a export of commodity 1 in period 2 
.^j = Value of Country One's export to country j in period 1 
= Value of Country One's export to country j in period 2 
i^j = Value of Country One's export of commodity i to country j in 
period 1 
= Value of world export of commodity i in period 1 
= Value of world export of commodity i in period 2 
W j = Value of world export to country j in period 1 
W^j = Value of world export of country j in period 2 
R = Percentage increase in total world exports from period 1 to period 2 
= Percentage increase in world exports of commodity i from period 1 to 
period 2 
Rj = Percentage increase in world exports to country j from period 1 to 
period 2 
Rj^ j = Percentage increase in world exports of commodity i to country j 
from period 1 to 2 
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It follows that in period 1 
(3.5) 
(3-6) 
and similarly in period 2. 
The value of Country One's export in period 1 is 
Suppose that the exports in question are completely undifferentiated 
to commodity and region destinations. Hence, if Country One maintained 
its share in the market, then exports would increase by RV . Then we may 
write the following identity: 
V',, ~ V = RV + (Vf. - V - RV ) (3.8) 
Learner and Stern (1970) referred to equation (3.8) as "one-level" 
analysis, borrowing the term from statistics of experimental design. 
This represents the decomposition of the growth of Country One's export 
into a part associated with an increase in world exports (RV ^), and 
an unexplained residual (V^  ^- V RV ) or the competitiveness 
effect. 
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In a "two-level" analysis, representing a multi-commodity world, a 
representation analogous to equation (3.8) can be derived; and for the i^h 
commodity, we have 
Vj. - = RiVi, +' (Vi. - Vi. - RiVi,) (3.9) 
Equation 3.9 may be aggregated to 
- y. = Ei 
" + Ei + £i (Vj. - -^ i. - «iVi.) ' 
(1) (2) (3) 
This equation represents Country One's export growth decomposed into three 
parts attributed to: (1) the general increase in world exports; (2) the 
commodity composition of Country One's exports in period 1; and (3) an 
unexplained residual indicating the difference between Country One's 
actual exports and the hypothetical increase, if Country One had 
maintained its share of each commodity group. 
In a "three-level" analysis exports are differentiated by commodity 
type as well as destination. Using a representation analogous to 
equations (3.8) and (3.9), this model is as follows: 
Vjj - Vij = RijVjj + {v'ij - Vij- RijVij) (3.11) 
In the aggregated form, it is as follows: 
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-  y .  =  E i E i +  E i E j  ( V i j  -  V i i  -  % v y )  
+ Ei (& - «) + EiEi (&:/ -
(1) (2) (3) 
+ 2]j3Cj (^ u -
(4) 
This equation represents the increase in Country One's exports which is 
broken down into parts attributed to: (1) the general increase in world 
exports; (2) the commodity composition of Country One's exports; (3) the 
market distribution of Country One's exports; and (4) a residual, 
reflecting the difference between the actual export growth and the growth 
that would have occurred if Country One had maintained its share of the 
exports of each commodity to each market. 
CMS Application to Indonesia's Forest Products Exports 
In this section, the CMS model will be applied to analyze the 
performance of Indonesia's forest product exports. 
Data and definitions 
The definition of forest product trade in this study follows the 
United Nations Standard International Trade Classification (SITC). 
Specifically, Indonesia's forest product exports under investigation are: 
SITC 245 (fuel wood and charcoal), SITC 246 (pulpwood), SITC 247 (saw 
•log), SITC 248 (sawn wood), SITC 634 (plywood), and SITC 641 (paper and 
paper board). All remaining forest products were grouped into an "other" 
group. 
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The export values were used in the calculation of the CMS model. 
Data on Indonesia's forest products trade by group of commodities and by 
export destinations were gathered from International Trade Statistics. 
Central Bureau of Statistics, Jakarta, Indonesia. World trade data on 
forest products were compiled from the PAO, Forestry Yearbook (1975, 1985, 
1989). 
The study covers the time period from 1970 to 1989. There are a 
number of reasons for this. First, the availability of data forces the 
analysis to stop at 1989. The study utilized the latest data available in 
the FAO Forestry Yearbook ending in 1989. Second, Indonesia's forestry 
sector built up in the early 1970s. Some new forest products, such as 
plywood, which is the main forest product export presently, were produced 
domestically in the early 19703. 
To avoid year-to-year fluctuations from short-run economic 
phenomena, following Konandreaa and Hurtado (1978), the time span 1970-89 
has been divided into four equal sub-periods of five years; 1970/74, 
1975/80, 1980/84, and 1985/89. Then the trade flows for each period 
represent the average of the trade flows for the years within the period. 
With this time aggregation, year-to-year irregularities are averaged and 
the analysis is more likely to capture the effects attributed to 
structural change rather than short-run variations. This approach has 
been also adopted to world trade data. 
The CMS model analyzes the export performance from period to period. 
Therefore, a decision must be made as to which period will be selected as 
the base year. This is a crucial matter. As Richardson (1970a; 1970b) 
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argued, the results of the CMS model will be very sensitive to the chosen 
base year. 
Because the time period was divided into four sub-periods, there are 
four candidates of period that can be chosen as the base year. To have as 
much information as possible, the study will employ three different 
periods as the base year, that is 1970/74, 1975/79, and 1980/84. The 
"backward" approach—that is, choosing the end of the period as the base 
year—as another possibility to choose the base year suggested by 
Richardson (1970a; 1970b) will not be used. 
In this study, six comparisons can be made. Specifically, for 
1970/74 as the base year, the comparisons that will be analyzed are 
1970/74-1975/79, 1790/74-1980/84, and 1970/74-1980/84. For the 1975/79 
base year, the comparisons that can be made are 1975/79-1980/84 and 
1975/79-1985/89. Finally, for the 1980/85 base year, only one comparison 
is available, 1980/85-1985/89. 
The world markets were grouped into five different regions: Asia, 
Oceania, North America, Europe, and Others. The main markets for 
Indonesia's forest product exports in each region, however, are easily 
recognized. For Asia, the main markets are Japan, Singapore, Hong Kong, 
South Korea, and Taiwan. For Oceania and North America, the main buyers 
of Indonesia's forest products are Australia and United States, 
respectively. The main markets for Europe are Netherlands, Belgium, 
United Kingdom, Germany, Italy, France, and some Nordic countries. 
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Procedure 
The impact of changes in foreign demand on Indonesia's forest 
product exports is illustrated in Table 3.1. The steps are in order. 
(1) Given the base yeat, 1970/74, compute the percentage increase in 
world export of market j, Rj. Specifically, Rj = (W[j/W J) x 100%, or 
(Wj/W j) - 1, as illustrated in Table 3.1. Similarly, for the percentage 
increase in world exports of commodity i, R^ = x 100%, or 
(Wj/W.j) - 1. 
(2) Determine the amount by which Indonesia's forest product exports 
would have increased, if Indonesia had retained its share in total world 
forest product trade. That is, 
or 
Ei -
In this case, world trade is assumed to have grown uniformly for all 
commodities and markets. This is labeled as the world trade effect. 
(3) The effect of differential commodity pattern of world trade 
expansion is determined by calculating the amounts by which Indonesia's 
forest exports of each commodity group would have increased by the same 
percentage as world exports of the respective commodity; i.e., (Sj^  ^ i^i.)* 
Then, deducting from the total of this amount the total amounts by which 
each group would have increased if it had increased by the same percentage 
as total world exports; i.e., ) - 2j^(R ). This is called the 
Table 3.1. Constant market share analysis (CMS) of changes in Indonesian forest products exports, 
1970/74-1975/79 (millions of dollars) 
Actual exports 
World^ Indonesia 
1970/74 1975/79 1970/74 1975/79 
Market (1) (2) (3) (4) (5) (6) (7) (8) 
{(2):(1)}-1 (5)x(3) 0.912x(3) 
(W.j) (w/j) (V j) (V j) (Rj) (RjXV.j) (RV.j) [2i(RijVij)] 
1. Asia 4006 8359 340.0 931.0 1.087 369.5 310.1 334.3 
2. Oceania 323 581 1.1 0.8 0.799 0.9 1.0 0.0 
3. N. America 3961 7452 0.4 3.9 0.881 0.4 0.4 0.2 
4. Europe 10810 20196 12.4 57.2 0.868 10.8 11.3 8.5 
5. Others 1347 2513 9.5 33.0 0.866 8.2 8.7 8.4 
Total 20447 39101 363.4 1025.9 0.912 389.7 331.4 351.4 
'SS""' 
Commodity 
Actual exports 
World® Indonesia 
1970/74 1975/79 1970/74 1975/79 
(1) (2) (3) (4) 
(Wi.) (Wi.) (Vi.) 
(5) (6) 
{(2);(1)}-1 (5)x(3) 
(Vi.) (Ri) (RiXVi.) 
(7) (8) 
0.912x{3) 
(RViJ [2j(RijVij)] 
1. SITC 245 
2. SITC 246 
3. SITC 247 
39 
549 
3296 
70 
1132 
5453 
0.90 
0.01 
351.00 
1.70 
0.01 
911.90 
0.795 
1.062 
0.654 
0.7 
0.0 
229.7 
0.8 
0 .0  
320.1 
0.3 
0 .0  
335.9 
^Indonesia excluded. 
Table 3.1. (Continued) 
Commodity 
Actual exports 
World® Indonesia 
1970/74 1975/79 1970/74 1975/79 
(1) (2) (3) (4) (5) 
/ / {{2):(1)}-1 
(Wi.) (WiJ (ViJ (ViJ (Ri) 
(6) (7) (8) 
(5)x(3) 0.912x(3) 
(RixV^J (RViJ [Sj(RijVij)] 
4. SITC 248 
5. SITC 634 
6. SITC 641 
7. Others 
4712 
1031 
6703 
4117 
9080 
1867 
13360 
8137 
10.55 
0.03 
0.01 
0.90 
93.10 
16.10 
1.00 
2.00 
0,927 
0.811 
0.993 
0.976 
9.8 
0 .0  
0.0 
0.9 
9.6 
0 .0  
0.0 
0.8 
13.7 
0 .0  
0.0 
1.5 
Total 20447 39101 363.40 1025.90 0.912 241.1 331.4 351.4 
'SS""' "" 'S 'S""-' 'S 
Source: CBS, Jakarta, International Trade Statistics. 1970-1989; FAO, Yearbook of Forest Products. 
1970-1989. 
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commodity composition effect. 
Zi - Ei ' 
(4) The effect of differential market pattern of world trade was 
determined by calculating the amount by which Indonesia's exports of each 
commodity group would have increased if Indonesia has just maintained its 
share in each market for that commodity group; i.e., 
Ei Ej . 
Then, deducting from their total, the total of the amounts by which each 
group would have increased if it had expanded by the same percentage as 
world trade in the respective commodity group, 
-E/ay,.). 
This is the market distribution effect. 
(5) Finally, the sum of the amounts derived by those three effects 
is deducted from the actual total increase in exports, and the remainder 
is the competitiveness effect which occurred in Indonesia's forest product 
exports; i.e., 
Ei Ej - Ei Ej (V - Ei Ej • 
To obtain (RijVj^j)» the R^j is first computed from the cross-
classification of actual world exports by market destination and the 
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commodity groups, and then multiplied by the cross-classification of 
actual exports of the country in question by market and commodity groups 
for the chosen base year. 
Results 
The results of the application of CMS model on Indonesia's forest 
product exports performance will be analyzed together with other important 
supporting data. The following analyses are in order. 
World trade effect World trade effect (RV )^ represents the 
growth in exports of Indonesia's forest products assuming its share in the 
world market remained unchanged. This effect can be positive or negative, 
depending on the general growth of world export of forest products during 
the period of analysis. 
The data show that during the period 1970/74-1985/89, Indonesia's 
forest product exports relative to the entire world have increased 
considerably from the average of US $0.4 billion per year in 1970/74 to US 
$2.4 billion per year in 1985/89. This export performance has resulted in 
an increasing share of Indonesia's forest products exports to the world 
market from 1.8 percent in 1970/74 to 3 percent in 1985/89 (see Tables 3.2 
and 3.3). 
Using any period as the base year, the CMS model indicates that the 
total world trade of forest products during the period seems to have a 
positive effect on Indonesia's export performance (see Table 3.4). The 
world trade effect was between 50 to 70 percent, if 1970/74 was used as 
the base year. The effect was even stronger, if 1975/79 was used as the 
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Table 3.2. Indonesia's share of the world's forest product exports 
by group of commodities, 1970/74-1985/89 
Average Average Average Average 
Commodity 1970/74 1975/79 1980/84 1985/89 
« 
Fuel wood (SITC 245) 0.51 
Pulpwood (SITC 246) 0.00 
Saw log (SITC 247) 2.89 
Sawn wood (SITC 248) 0.04 
Plywood (SITC 634) 0.00 
Paper and 
paperboard (SITC 641) 0.00 
Total 1.75 
2.36 2.60 2.66 
0.00 0.20 0.26 
14.33 8.43 0.02 
1.01 1.57 2.15 
0.85 16.18 45.47 
0.02 0.08 0.37 
2.56 2.19 2.99 
Source: CBS, Jakarta, International Trade Statistics. 1970-1989; PAO, 
Yearbook of Forest Products. 1970-1989. 
Table 3.3. Indonesia's share of the world's forest product exports to 
various regions, 1970/74-1985/89 
Average Average Average Average 
Region 1970/74 1975/79 1980/84 1985/89 
% 
Asia 7.82 10.02 6.34 7.67 
Oceania 0.33 0.14 0.31 1.08 
N. America 0.01 0.05 0.89 2.23 
Europe 0.11 0.28 0.50 0.80 
Others 0.70 1.30 3.25 6.25 
Total 1.75 2.56 2.19 2.99 
Source: CBS, Jakarta, International Trade Statistics. 1970-1989; FAO, 
Yearbook of Forest Products. 1970-1989. 
Table 3.4. Variations of CMS estimates of Indonesia's forest product exports to the total world 
market 
Base year 
1970/74 
Base year 
1975/79 
CMS components: 70/74-
75/79 
70/74-
80/84 
70/74-
85/89 
75/79-
80/84 
75/79-
85/89 
Base year 
1980/84 
80/84-
85/89 
.World trade effect 
Commodity composition effect 
Market distribution effect 
Competitive effect 
50.0 
-13.6 
16.7 
47.0 
70.9 
-29.1 
1.4 
59.7 
50.0 
-25.6 
—6.8 
82.4 
204.0 
-101.3 
-17.8 
15.1 
73.7 
-41.8 
-18.8 
86.8 
43.8 
-31.8 
19.8 
68.2 
Source: Calculated from Table 3.1, Table A.3.1, Table A.3.2, Table A.3.3, Table A.3.4, and Table 
. A.3.5. 
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base year, its range was between 74 to 200 percent during 1975/79-1985/89. 
Thus, the world trade of forest products during the period under 
investigation had a favorable impact on Indonesia. 
Indeed, the data show that during 1970/74-1985/89, world trade in 
forest products in current prices has increased by 7.8 percent per year, 
or 2.6 percent in constant 1980 prices. During the same period, 
Indonesia's forest product exports have increased even higher, 10.3 
percent per year in current prices or 4.9 percent per year in constant 
Table 3.5. The annual rate of growth of Indonesia's and world's forest 
product exports; 1970/74-1985/89 
Indonesia LDC DC World 
% 
Current prices 
1970/74-75/79 
1970/74-80/84 
1970/74-85/89 
1975/79-80/84 
1975/79-85/89 
1980/84-85/89 
29.6 
9.1 
10.3 
4.7 
6.1 
17.6 
18.9 
7.8 
7.2 
9.2 
4.6 
7.3 
20.4 
8 . 2  
8.1 
9.5 
5.4 
9.9 
20 .2  
8.1 
7.8 
9.0 
4.9 
8.6 
Constant 1980 prices 
1970/74-75/79 
1970/74-80/84 
1970/74-85/89 
1975/79-80/84 
1975/79-85/89 
1980/84-85/89 
25.8 
3,2 
4.9 
-1,2 
3.2 
13.0 
16.5 
1.9 
2.0 
3.1 
1.7 
3.1 
17.8 
2.3 
2.3 
3.4 
2.5 
5.6 
15.3 
2 . 2  
2 . 6  
2.9 
2 . 0  
4.3 
Source: CBS, Jakarta, International Trade Statistics. 1970-1989; FAO 
Yearbook of Forest Products. 1970-1989? United Nations, 
Monthly Bulletin of Statistics. 1970-1989. 
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1980 prices (see Table 3.5). This performance was remarkable compared 
with that of less developed countries (LDC) and developed countries (DC) 
as a group which their rate of growth in current prices was 7.2 percent 
and 8.1 percent per year, respectively, pr 2 percent and 2.3 percent per 
year in constant 1980 prices, respectively. 
The growth of Indonesia's forest products exports, however, was 
relatively low during 1975/79-1980/85, and, in 1980 constant prices, the 
growth was negative. The result was that Indonesia's share of forest 
product exports in the world market reached just 2.2 percent in 1980/84, 
and it was relatively low compared with the 2.6 percent growth rate which 
had been reached in 1975/79. By contrast, the world growth both in LDC 
and DC during 1975/79-1980/85 period was relatively high. The CMS model 
results showed that the world effect during this period was extremely 
high; it reached 204 percent if 1975/79 was used as the base year. 
Commodity effect The commodity effect represents a measure of 
the concentration of Indonesia's exports to commodities for which world 
import demand grows relatively fast or slow during the period. A positive 
value implies a high concentration in fast-growing commodities, whereas a 
negative value implies a concentration in relatively stagnated 
commodities. 
The CMS calculation showed that the pattern of commodity composition 
of Indonesia's export of forest products, showed an overall negative 
effect. Using 1970/74 as the base year, the commodity effect was 
between -14 percent and -29 percent. But, using 1975/79 as the base year, 
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the negative growth was even larger. It was -101 percent during 1975/79-
80/84 and -42 percent for the period 1975/79-85/89. 
Referring to Table 3.2, the data indicate that the increase in 
Indonesia's share of forest product exports to the world markets occurred 
for all commodities groups except saw log (SITC 247). This increase, 
which has been continuous except for 1980/84 and resulted in an overall 
negative commodity effect, can be explained partly by the pattern of 
commodity composition of Indonesia's forest product exports during the 
period. 
In 1970/74-1980/84, saw logs formed a larger share of Indonesia's 
forest product exports, and it had been growing at a much faster rate than 
the total world's saw log exports (see Tables 3.6 and 3.7). However, the 
Table 3.6. The composition of Indonesia's and world's forest production 
exports by group of commodities, 1970/74-1985/89 
Indonesia World* 
Aver- Aver- Aver- Aver- Aver- Aver- Aver- Aver-
Commodity age age age age age age age age 
1970/ 1975/ 1980/ 1985/ 1970/ 1975/ 1980/ 1985/ 
1974 1979 1984 1989 1974 1979 1984 1989 
% 
SITC 245 0.25 0. 17 0.24 0. 16 0. 19 0. 18 0. 19 0. 18 
SITC 246 0.00 0. 00 0.28 0. 25 2. 68 2. 90 3. 06 2. 89 
SITC 247 96.59 88. 89 48.76 0. 06 16. 12 13. 95 11. 84 9. 95 
SITC 248 2.90 9. 07 15.21 20. 21 23. 04 23. 22 21. 29 19. 17 
SITC 634 0.01 1. 57 34.22 73. 23 5. 04 4. 77 3. 96 2. 71 
SITC 641 0.00 0. 10 0.54 3. 52 32. 78 34. 17 38. 41 43. 75 
Others 0.25 0. 19 0.76 2. 59 20. 13 20. 81 21. 25 21. 36 
Total 100.00 100. 00 100.00 100. 00 100. 00 100. 00 100. 00 100. 00 
*Not included: Indonesia. 
Source: CBS, Jakarta, International Trade Statistics. 1970-1989; FAO, 
Yearbook of Forest Products. 1970-1989. 
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Table 3.7. The annual rate of growth of Indonesia's and the world's 
forest product exports by commodities, 1970/74-1985/89 
Indonesia World 
Commodity 70/74- 75/79- 80/84- 70/74- 75/79- 80/84-
75/79 80/84 85/89 75/79 80/84 85/89 
% 
SITC 245 17.2 14.3 6.3 15.7 10.9 6.2 
SITC 246 0.0 141.5 14.3 19.8 10.5 7.0 
SITC 247 27.0 -9.9 -78.0 13.4 4.6 3.9 
SITC 248 72.4 19.1 26.3 17.8 6.6 5.7 
SITC 634 381.3 126.2 42.3 16.0 4.0 -1.3 
SITC 641 216.2 60.9 87.6 18.8 12.2 12.1 
Others 22.0 47.2 59.7 18.6 9.5 8.7 
Total 29.6 4.7 17.6 17.6 9.0 8.6 
Source: CBS, Jakarta, International Trade Statistics. 1970-1989; FAO, 
Yearbook of Forest Products. 1970-1989. 
world exports of saw logs had been growing slower than the total world 
trade of forest products. It is plausible, then, that even though 
Indonesia's saw log exports increased significantly in magnitude, they 
would not have had much influence on Indonesia's share of total world 
forest product exports. 
The commodity composition effect had worsened since 1980/84, because 
the growth of Indonesia's saw log exports began to decline significantly, 
and at that time about 49 percent of Indonesian forest product exports 
were still derived from this commodity. The data show that in 1980/84, 
the Indonesian share of the world's saw log exports reached 
8.4 percent, it was lower compared with 14.3 percent in 1975/79. The 
result was that the share of Indonesia in total world trade of forest 
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products decreased from 2.6 percent in 1975/79 to 2.2 in 1980/84. The 
declining trend in Indonesia's saw log exports continued so that its share 
in world saw log trade fell to just 0.02 percent in 1985/89. 
The decrease in Indonesia's saw log exports in 1980/84-1985/89, 
however, has been compensated for by the growing export trend in plywood 
products (SITC 634). In 1975/79, the share of Indonesia's plywood exports 
in the world market was only 0.9 percent, but it reached 16.2 percent and 
45.5 percent in 1980/84 and 1985/89, respectively. The dramatic growth of 
Indonesia's plywood exports means that Indonesia became one of the largest 
plywood exporters in the world market since 1983, followed by the People's 
Republic of China, Finland, United States, and Canada. 
In the world context, however, plywood just accounted for about 3 to 
5 percent of total world trade in forest products in 1985/89. This 
relative proportion of the world market attributed to plywood meant that 
Indonesia gained just a little share in the world trade expansion even 
though it put much effort (capital, labor, natural resources) into 
increasing plywood exports. 
Thus, the commodity composition of world trade expansion in forest 
products is such that Indonesia with its present commodity composition 
could not derive full benefit from it. This also means that Indonesia was 
specializing in a commodity group for which the expansion of world demand 
was weak. 
The other important commodity of Indonesia's forest product exports 
is sawn wood (SITC 248). Indonesia's share in the world's sawn wood 
exports also increased from 0.04 percent in 1970/74 to 2.2 percent in 
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1985/89. The share of world trade in sawn wood to' the total world's 
forest product exports was relatively bigger than both saw log and 
plywood; it was about 19 percent to 23 percent during the period. In this 
commodity group, Indonesia seems to keep pace with the world's growth. 
Other groups of forest products, such as fuel wood and charcoal 
(SITC 245), pulp wood (SITC 246), and paper and paper board (SITC 641), 
are relatively insignificant in the present composition of Indonesia's 
forest product exports. In terms of world exports, however, commodities 
such as paper and paper board formed the largest component of the world's 
forest product trade, and it showed a growing trend. In 1985/89, for 
instance, paper and paper board accounted for 44 percent of the world's 
forest product trade compared with 33 percent in 1970/74. Indonesia's 
share in the world trade of paper and paper board was extremely small. It 
was only 0.25 percent in 1985/89. It is a real challenge, then, for 
Indonesia in its export strategy to give more attention to this commodity 
group. 
Market distribution effect The market distribution effect is a 
measure of the concentration of Indonesia's export in forest products to 
the rapid, or slow, growing market in relation to the world average. This 
measure can be positive or negative with interpretation similar to the 
commodity composition effect. 
The CMS calculation shows that the market distribution effect was 
very sensitive to the base year. Using 1970/74 as the base year, the 
positive market distribution effect became less important toward the 
recent periods; and it was even negative for 1970/74-85/89. The negative 
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effect of market distribution appeared to be stronger, if 1975/79 was used 
as the base year. 
A number of reasons may explain the pattern of market distribution 
of Indonesia's forest product exports during the period. Throughout the 
period of analysis, Asia seems to be the primary export market for 
Indonesia's forest products. During 1970/74, 94 percent of Indonesia's 
forest product exports went to Asian markets, notably Japan, Singapore, 
Hong Kong, South Korea, and Taiwan. In recent years, however, Indonesia's 
forest product market distributions were spread relatively more evenly. 
During 1985/89, the Asian market received 53 percent of the total 
Indonesia's forest product exports, whereas North Central American and 
European markets received IS percent and 13 percent, respectively (see 
Tables 3.8, 3.9, and 3.10). 
Table 3.8. 
Region 
The composition of Indonesia's and the world's forest 
product exports by regions, 1970/74-1985/89 
Asia 
Oceania 
N. America 
Europe 
Others 
Total 
Indonesia World^ 
Aver­ Aver­ Aver­ Aver­ Aver­ Aver­ Aver­ Aver­
age age age age age age age age 
1970/ 1975/ 1980/ 1985/ 1970/ 1975/ 1980/ 1985/ 
1974 1979 1984 1989 1974 1979 1984 1989 
% 
93.56 
0.30 
0.11 
2.90 
2.61 
90.75 
0.08 
0.38 
5.58 
3.22 
70.37 
0 . 2 2  
7.58 
11.01 
10.83 
60.85 
0.54 
14.71 
13.44 
10.48 
19.59 
1.58 
19.37 
52.87 
6.59 
21.38 
1.49 
19.06 
51.65 
6.43 
23.22 
1.59 
19.16 
48.83 
7.20 
22.55 
1.52 
19.85 
51.20 
4.87 
100.00 100.00 100.00 100.00 Ï00.00 100.00 100.00 100.00 
^Not included: Indonesia. 
Source: CBS, Jakarta, International Trade Statistics. 1970-1989; FAO, 
Yearbook of Forest Products. 1970-1989. 
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Table 3.9. The annual rate of growth of Indonesia's and the world's 
forest product exports by regions, 1970/74-1985/89 
Indonesia World 
Region 70/74- 75/79- 80/84- 70/74- 75/79- 80/84-
75/79 80/84 85/89 75/79 80/84 85/89 
% 
Asia 28.6 
CO 1—1 
13.4 20.2 11.2 
CO 
Oceania -7.7 35.5 47.6 15.8 10.9 7.4 
N. America 76.7 121.2 38.8 17.1 9.1 9.5 
Europe 46.6 24.1 23.6 16.9 7.5 9.8 
Others 36.5 41.8 16.7 16.9 12.1 -1.5 
Total 29.6 4.7 17.6 17.6 9.0 8.6 
Source: CBS, Jakarta, International Trade Statistics. 1970-1989; FAO, 
Yearbook of Forest Products, 1970-1989. 
The pattern of the world's forest products market by regions, 
however, seems to be fairly stable during the period 1970/74-1985/89. The 
largest market, Europe, received about 49 percent to 53 percent of the 
total world's forest products. The second largest market was Asia, which 
received about 20 to 23 percent. The third largest market. North Central 
America, received about 19 to 20 percent during the period. 
In addition, growth of the world market seemed to shift from Asia to 
North Central America and Europe. Over the period 1970/74-1975/79, the 
rate of growth of world exports to Asia was 20 percent, but it dropped to 
7.8 percent during 1980/84-1985/89. Further, the exports to markets in 
North Central America and Europe have been growing at 9.5 and 9.8 percent 
per year, respectively, over the period 1980/84-1985/89. With this market 
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Table 3.10. The composition of Indonesia's forest product exports by 
country destinations, 1970/74-1985/89 
Country Average Average Average Average 
destination 1970/74 1975/79 1980/84 1985/89 
% 
1. Japan 67.31 49.33 36.25 26.44 
2. Singapore 5.09 6.47 11.03 8.50 
3. Hong Kong 0.78 1.01 7.29 8.71 
4. South Korea 10.15 21.76 6.50 4.07 
5. Taiwan 10.18 12.18 9.30 6.09 
6. Australia 0.30 0.08 0.22 0.54 
7. U.S.A. 0.11 0.35 7.47 14.31 
8. U.K. 0.11 1.10 2.40 3.92 
9. W. Germany 0.44 0.34 0.49 0.57 
10. France 0.36 0.51 0.45 1.17 
11. Italy 2.06 2.57 5.06 2.11 
12. Netherlands 0.30 0.58 1.35 2.54 
13. Belgium 0.00 0.11 1.00 2.28 
14. Denmark 0.06 0.05 0.05 0.24 
15. Norway 0.08 0.12 0.04 0.09 
16. Sweden 0.03 0.05 0.03 0.05 
Others 2.64 3.38 11.07 18.37 
Total 100.00 100.00 100.00 100.00 
Source: CBS, Jakarta, International Trade of Statistics. 1970-1989. 
trend, it seems reasonable for Indonesia to expand exports to the growing 
market in North America and Europe relative to the Asian market. 
Further, it must be noted that the steady flow of Indonesia's forest 
products, particularly plywood exports, to Asian markets since 1980/84 has 
not been without contentions. Prior to Indonesia's plywood export 
strategy initiated in 1980, Asian market countries, such as Japan, 
Singapore, Hong Kong, South Korea, and Taiwan, enjoyed many economic 
benefits from Indonesia's log exports. But, with reduced log exports from 
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Indonesia as the source of their raw materials, the log processing 
industries in these countries faced difficulties. Hence, trade barriers 
to processed products from Indonesia, plywood in this case, were 
established in countries like Taiwan, Japan and Korea. 
In 1987, for instance, Taiwan began charging an anti-dumping, 
counter vailing duty on Indonesian plywood imports to protect their own 
domestic plywood industry. A study by the U.S. National Forest Production 
Association (1987) showed that Japanese ad valorem tariff on plywood was 
about 15 percent. Even so, the NFPA concluded, a 15 percent ad valorem 
tariff represents a substantial problem to increased trade. 
China, which is one of the targeted markets for Indonesian plywood 
in the late 1980s, put a 30 percent tariff on plywood imports. Faced with 
difficulties of obtaining raw materials for domestic wood industries, the 
Korean government in 1984 reduced ad valorem tariffs on saw logs from 10 
to 5 percent, and sawn wood from 30-40 percent to 20 percent. Again in 
1987, the Korean government reduced the tariff on sawn wood from 20 
percent to 15 percent. 
Those trade barriers are, however, not uncommon in international 
trade practice. As study on exports from developing countries by Cline 
(1987) pointed out that many importing countries tend to establish trade 
barriers, if they are faced with too much imports of a product, 
particularly manufactured products, coming from one source of import. 
For Indonesia, the effort to find new markets for forest product 
exports—plywood in this case—to some extent has been without "cost." As 
the CMS model shows, the pattern of market distribution of Indonesia's 
41 
forest product exports becomes slightly unfavorable, particularly using 
1970/74 and 1975/79 as the base year. In other words, the expanding 
markets in Europe and North Central America have created an adverse effect 
on the previous distribution pattern in which Asian markets played a 
dominant role. 
Competitiveness effect Referring to equation (3.12), the last 
term 
EiEj - EiEi (V - EiEj 
reflects the difference between the actual growth that Indonesia's forest 
product exports would have experienced, if the market share for each 
commodity in each market had been maintained. This effect is positive, if 
Indonesia has increased its competitiveness position relative to the rest 
of the world and negative otherwise. 
The result of the CMS calculation indicates that the competitiveness 
effect seems to be quite favorable for Indonesia's forest products 
exports. Using 1970/74 as the base year, the result tells us that the 
growth of Indonesia's forest product exports attributed to the 
competitiveness effect was between 47 and 82 percent. The range becomes 
wider if 1975/79 was used as the base year. 
To gain more insight into the CMS model, the competitiveness effect 
will be broken down into a part attributed to competitiveness effect by 
market distribution and by group of commodity. 
The procedure, following Richardson (1970a) and Agarwal (1988), is 
conducted by subtracting the hypothetical constant-share export growth of 
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specific market or commodity from the actual export growth. For example, 
the competitive effect specific to commodity i would be: 
' 
and the competitive effect specific to market j would be: 
Table 3.11 shows the competitiveness effect of the commodity 
composition of Indonesia's forest product exports during 1970/74-1985/89. 
Using any base year, it clearly shows that the competitiveness effect 
attributed to export of plywood was the largest, then followed by sawn 
Table 3.11. Indonesia's forest product exports competitiveness by 
commodities, 1970/74-1985/89 
Base year Base year Base year 
1970/74 1975/79 1980/84 
Commodity 70/74- 70/74- 70/74- 75/79- 75/79- 80/84-
75/79 80/84 85/89 80/84 85/89 85/89 
% 
Fuel wood (SITC 245) 0.2 0.3 0.2 -9.7 -0.2 0.0 
Pulpwood (SITC 246) 0.0 0.7 0.4 10.6 0.5 0.2 
Saw logs (SITC 247) 72.3 -16.6 -41.7 -1365.0 -88.4 -84.0 
Sawn wood (SITC 248) 22.1 31.5 27.5 159.5 29.3 30.6 
Plywood (SITC 634) 5.2 81.5 105.0 1268.8 146,8 137.3 
Paper and paper 
board (SITC 641) 0.3 1.3 5.1 16.4 7.0 9.6 
Others -0.1 1.4 3.6 19.3 5.0 6.2 
Source: As calculated from Table 3.1, Table A.3.1, Table A.3.2, Table 
A.3.3, Table A.3.4, and Table A.3.5. 
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Table 3.12. Indonesia's forest product exports competitiveness by 
markets, 1970/74-1985/89 
Base year Base year Base year 
1970/74 1975/79 1980/84 
Market 70/74- 70/74- 70/74- 75/79- 75/79- 80/84-
75/79 80/84 85/89 80/84 85/89 85/89 
% 
Asia 82.5 36.1 46.3 -646.0 31.7 37.7 
Oceania -0.1 0.3 0.7 5.5 10.0 1.3 
N. America 1.1 17.9 21.1 286.5 29.6 28.6 
Europe 11.7 22.2 18.0 216.4 21.5 19.7 
Others 4.9 22.3 13.9 237.3 16.2 12.7 
Source: As calculated from Table 3.1, Table A.3.1, Table A.3.2, Table 
A.3.3, Table A.3.4, and Table A.3.5. 
wood exports. As was expected, the competitiveness effect attributed to 
saw log export was negative, except over 1970/74 to 1975/79. Further, the 
competitiveness effect attributed to paper and paper board exports seems 
to be favorable throughout the period. 
The competitiveness effect attributed to market distribution shows a 
declining role of Asian markets contribution. The ban on Indonesia's log 
exports significantly impacted the Asian markets. The competitiveness 
effect to the Asian market was extremely unfavorable in 1974/75-1980/84, 
when 1974/75 is used as the base year. On the other hand, the 
competitiveness effect, particularly to North Central America, has been 
steadily increasing during the same time period. To the European market, 
the effect was slightly declining in recent periods. 
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CHAPTER 4. ESTIMATION OF DEMAND FOR EXPORT OF 
INDONESIA'S FOREST PRODUCTS 
This chapter examines further the demand behavior of Indonesia's 
forest product exports, particularly of the two important commodities, 
sawn wood (SITC 248) and plywood (SITC 634). Sawn wood and plywood 
exports have contributed about 80 percent of Indonesia's foreign exchange 
derived from forest product exports in the last ten years. The main 
purpose of this chapter is to estimate the parameters of the demand 
function for exports of those commodities in various markets. 
Using the CMS model will certainly help policy makers in Indonesia 
to identify the preferred market distribution and commodity composition of 
exports. However, as Learner and Stern (1970) argued, the preferred market 
distribution and commodity composition have no probability basis and, 
therefore, cannot be used to make valid probability statement demand 
parameters or about future events. They suggest that the CMS model is 
useful when combined with a traditional approach such as the least squares 
method in estimating and analyzing export demand functions. 
Richardson (1970a) also argued that the CMS analysis may be 
suggestive at best in a "rough way" when a forecast is made by other 
means. In this respect, to investigate commodity-by-commodity or market-
by-market behavior, the CMS model may be useful in judging the probable 
changes in a country's export structure and, hence, future structural 
influence on the country's export growth. 
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Thus, estimating the important parameters, such as price and income 
elasticities, will help us to better understand the behavior of the demand 
side of Indonesia's forest product exports. 
After the introduction, a brief literature review related to export 
demand modeling is presented. Then, the procedure of modeling Indonesia's 
forest product exports demand for sawn wood and plywood is discussed. 
Finally, the results of the study are presented and their implications are 
discussed. 
Literature Review 
Estimation of the parameters of demand and supply functions 
associated with the international trade of commodity has long been 
recognized. Many interested parties, such as scholars, governments, 
firms, manufacturers, producers, traders, and consumers have employed 
various models to answer specific objectives. Understanding the export 
demand shifters helps to reduce the large amount of risk and uncertainty 
that surrounds commodity decision making involving international trade. 
Some of the well-documented and comprehensive studies on commodity 
modeling, including world trade commodity modeling, can be found in Labys 
(1973, 1975), Stern (1976), Adams and Behrman (1976, 1978), Hassan and 
Huff (1978), World Bank (1981), Rausser (1982), Labys and Polak (1984), 
Hallam (1990), Guvenen (1991), Lord (1991), and Guvenen et al. (1991). 
In the forest economics literature, there are several studies of 
international trade of forest products. The work by Vincent et al. (1990, 
1991), Cengel and McKillop (1990), Blatner (1989), Chang (1988), Baudin 
(1987), Garcia (1987), Vincent (1987), Yukutoke (1984), Buogiorno and Chou 
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(1983), and Buogiorno (1979) are among the recent ones to further explore 
the subject. Some of the interesting findings are discussed next. 
Vincent et al. (1991) developed a model to quantify the impact of 
economic factors on Japan's import of sawn logs from temperate versus 
tropical regions over the period 1970-87. They found that imports from 
each region were significantly affected by the relative prices, with 
cross-price elasticities between temperate and tropical categories 
increasing over time. This suggests that the scarcity of tropical 
hardwood logs can lead to increased demand for temperate soft wood saw 
logs in the future. 
Cengel and McKillop (1990) employed an econometric model to 
investigate plywood and round wood log flows from the South Sea regions 
over the period 1962-79. Based on their results, they predict that the 
future U.S. importation of South Sea plywood is expected to be around 60 
percent of the peak level reached in the early 1970s, and that more than 
60 percent of the plywood will originate in Indonesia. 
Again, Vincent et al. (1990) developed a multi-output cost function 
to analyze Japanese import of Dipterocarp and non-Dipterocarp species of 
logs from the South Sea region during 1970-87. The regression results 
indicate that the composition (Dipterocarp versus non-Dipterocarp) of 
Japan's tropical log imports was not significantly influenced by either 
relative prices or technical change. This finding supports the skepticism 
that economic adjustments will lead to a gradual increase in market share 
for lesser known species (non-Dipterocarp). 
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Blatner (1989) proposed an econometric approach to the estimation of 
import price elasticities of sulfate and sulfite pulp, craft paper and 
paperboard, and paper and paperboard by suppliers. In his study for 
countries such as Japan, West Germany, and the UK, he found that the 
import price elasticities of the forest products under investigation were 
relatively small, yet significantly different among each supplier, 
suggesting that some importers do differentiate among suppliers of 
selected forest products. 
Chou and Buogiorno (1983) investigated the United States demand for 
hardwood plywood imports from Korea, Taiwan, Japan, Philippines, and the 
rest of the world. A model of the aggregate demand for imports was 
estimated, leading to a price elasticity of -2.2. That means that if the 
price of plywood imports increases (or decreases) by 1 percent, then the 
United States demand for imports will decrease (or increase) by 2.2 
percent. In terms of source of import by country, they found that the 
own-price elasticity ranged from -1.95 for Korea to -1.77 for the 
Philippines. 
The need for more comprehension of world trade of forest products 
will be imperative in the coming years. The growing concern for 
environmental quality and the continuing trend of tropical deforestation 
will cause the world markets to experience increasing local and regional 
scarcity of both tropical and temperate forest products. As Cardellichio 
et al. (1989) pointed out, based on the global trade model developed by 
the International Institute for Applied Systems Analysis, forecasts of the 
real price of tropical saw logs, for instance, will rise 1.7 to 2.2 
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percent per year for 1987-2000. This figures relatively high compared 
with 1.1 percent per year over the period 1979-89. 
Export Demand Function: Model Set-Up 
Model specification 
The export demand function of a particular commodity is derived from 
consumer demand theory and can be expressed in general form as: 
= fiPit' •••' Pkf y,, t^ e) 
where: = Export of commodity i at time t 
= Price of export of commodity i at time t 
Pjtf ..., Pjjt ~ Price of other commodities (j, ...» k) at time t 
= Income of foreign (importing) countries at time t 
= Other explanatory variables at time t, and 
= Disturbance term at time t 
The requirement for is that it be independent of the other 
explanatory variables, be free from autocorrelation, and have consistent 
variance. 
We usually consider only those explanatory variables that have most 
significant influence in determining the behavior of export demand of the 
commodity in question. And, it is conventional to postulate an export 
demand function in a simple form as follows; 
Xi, = f {P^,. Y,. U,) 
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We assume that there is no money illusion; the variables in the 
model must all be in real terms and without measurement error. 
In modeling the import demand functions, it is usually assumed that 
a country's imports face competition only from domestic producers. The 
country's exports, however, face competition not only from domestic 
producers in the competing regions, but also from third country exporters 
to that region. Goldstein and Khan (1985) observed that the conventional 
practice in specifying export demand equation is to assume that the 
dominant relative price competition occurs among exporters. Therefore, 
the only relative price term that typically appears in an equation is the 
ratio of export price to competitors' export prices. Also, see the work 
of Turnovsky (1968), Shinkai (1968), Price and Thornblade (1972), Kwack 
(1972), Kreinin (1973), Konandreas et al. (1978), and Khan and Knight 
(1988). 
The export demand function may be expressed as: 
Xi, ^  f {PI„ Y,. U^) 
where PI^  = P^ t/^ kt' in this case, Pj^  ^is the competitor export price 
of the commodity in question. 
Functional form 
To fit equation (4.3) statistically, a particular functional form 
must be chosen. Following Houthaker and Magee (1969), this study, 
however, will only discuss the (double) log linear form for a number of 
reasons. First, the log-linear model will be used in estimating the 
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parameters of Indonesia's forest product export demand function later. 
Second, the model generally offers a superior fit and ease of 
interpretation. The emphasis of the study has been on getting comparable 
results for a large number of Indonesia's forest product export 
destinations (countries) rather than on getting the best optimal results 
for each destination. 
Thus, our static export demand function in log-linear form is as 
follows: 
log Xjc = ao + @1 log PJj, + log Yg Uf (4*4) 
Such a specification implies that a^  and a.2 are the relative price and 
real income elasticities, respectively. The price elasticity of a^  is 
expected to have a negative sign, whereas the sign of income elasticity of 
32 is expected to be positive. 
Dynamic relationship 
Demand behavior in many situations is more appropriately described 
dynamically. That is, when income and price change, commodity consumers 
do not respond immediately. It will take time for an adjustment to take 
place because of such factors as consumer habit formation, existing 
inventory level, and other institutional and technological rigidities. It 
is necessary, therefore, to make explicit allowance for the time process 
adjustment. 
The most widely known of this class of dynamic adjustment models are 
those by Koyck (1954), Nerlove (1958), and Almon (1965). This section, 
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however, explores the adjustment model of Houthaker and Taylor (1970), 
which is a variant of the Bergstrom model. The general guidelines from 
work by Houthaker and Magee (1969), Kwack (1972), Kreinin (1973), and Khan 
and Rosa (1975) will be followed to examine the demand behavior of 
Indonesia's forest product exports. 
Houthaker and Taylor (1970) formulate their theory in terms of 
continuous time framework and express the demand functional relationship 
in terms of a differential equation. The concept of flow adjustment is 
introduced. Further, they argued that current consumption of commodity 
represents an attempt to adjust actual consumption closer to some desired 
level. Many empirical studies suggest that the approach can be used to 
explain the demand behavior of wide class of commodities (see Labys, 
1973). A brief exposition is presented in Appendix B. 
Thus, the structural equations of this model, as distinct from the 
estimating procedure, distinguish between actual exports X and desired 
exports X* (desired imports in the view of the importing country). Actual 
exports adjust to desired exports according to the flow adjustment 
equation as follows: 
= r (log - log X) 
where r is a parameter determining the speed of adjustment. Desired 
exports are given by 
log JT* = Sq + y + Sj PJ (4-6) 
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In this model, and a2 are interpreted as long-run income and relative 
price elasticities, respectively. 
Combining the two expressions and transforming them to a discrete 
time form products an equation for estimation as follows: 
log = 60 + + -bj (log + log (4.7) 
+ jb] (log Plt-i + log PI^ .) + 
In this equation, income and price appear as a moving average over two 
periods with short-run elasticities b2 and bg. The correspondence between 
the structural coefficients ag, a^ ,^ and ag and the estimated coefficients 
bg, b^ / b2f and bg are as follows (see also Houthaker and Taylor, 1970): 
-lArr 
Data 
For the purpose of the study, the data were disaggregated over 
commodity, sawn wood (SITC 248) and plywood (SITC 634), and over exports 
to various markets. The quarterly observations used extend over the 
period 1975 (Quarter 1) to 1989 (Quarter 4) for sawn wood, and 1978 
(Quarter 1) to 1989 (Quarter 4) for plywood. Using quarterly time series 
data will hopefully give more meaningful results in terms of capturing the 
structure of the lags in the economy than compared with models based on 
annual data. The short-run and long-run adjustment coefficients also can 
be obtained from such a model. 
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The exporta data by commodity and by export markets were compiled 
from Central Bureau of Statistics, Jakarta, International Trade 
Statistics. Export volumes of sawn wood and plywood were measured in 
thousand cubic meters. 
Based on the availability of data and the relative importance of 
each export destination, the export markets under investigation are: 
(1) Asia (Japan, Singapore, Hong Kong, South Korea, Taiwan, and Saudi 
Arabia); (2) Oceania (Australia); (3) North America (United States); 
(4) Europe (United Kingdom, Germany, France, Italy, Netherlands, Belgium, 
Denmark, Nozrway, and Sweden). Thus, it gives an idea as to the 
countrywise nature of demand for the two main commodities of Indonesia's 
forest product exports. 
Quarterly unit value of exports (value of exports in U.S. dollars 
divided by quantity) to each export markets are used for export prices. 
The price of Malaysian sawn wood exports and the Philippine plywood 
exports were used as competitor's export price, and are taken from 
International Monetary Funds, International Financial Statistics. All 
prices are in U.S. dollars as reported. 
To obtain the real prices, all prices are deflated by "world 
inflation index," which is represented by unit values of manufactured 
goods exports of developed market economies as reported by the United 
Nations, Monthlv Bulletin of Statistics (see discussion in Supplement on 
Trade Statistics, No. 15, 1988, International Monetary Funds). The 1985 
base year of real price indexes is constructed and used in the estimation. 
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Quarterly foreign incomes, with GNP or GDP seasonally adjusted, of 
the OECD countries are taken from OECO, Main Economic Indicators. For 
Asian countries, except Japan, the national income data were drawn from 
United Nations, Statistical Indicators for Asia and the Pacific. The 1985 
constant prices of the national income are used in the estimation. For 
Taiwan, however, the national income statistics available are in constant 
1986 dollars and taken from the Taiwan Budget Office. 
Because foreign quarterly income statistics are not universally 
available, industrial production with seasonal adjustments, were used as 
an approximation. This has been the case for Singapore, Hong Kong, South 
Korea, Netherlands, Belgium, Denmark, Norway, and Sweden. The industrial 
production was not available for Saudi Arabia; hence, oil production has 
been used. The 1985 base year of industrial indexes, 1985 = 100, are 
constructed and used in the estimation. 
The export volume and price index number are not adjusted, however, 
for seasonal variations. Thus, three dummy variables were used to 
consider seasonal changes. The variables have the value of 1 in the 
particular quarter, zero otherwise. These seasonal dummy variables are 
associated with the constant term and indicate the extent to which the 
dependent variable is larger in particular quarters than in other 
quarters. 
Estimation Procedure 
To be precise, equations (4.5) and (4.8) must be modified to 
incorporate the dummy variables, various markets, and two commodities 
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exports: sawn wood and plywood. Specifically, the estimation equation 
for static export demand function is as follows: 
log Xijc = On* I09 ijc + ^ 2j log PI je j^t 
and the estimation with dynamic flow adjustment is as follows: 
log + ^ 2 (log ijt-i + log (4.9) 
+ 63 (log PJje-i + log Pljt^  + 
where: 
° quantity of export of commodity i to country j at t, i = 
1,2 (1 = sawn wood; 2 = plywood) and j = 1,2, ... 17 (1 
= Japan; 2 = Singapore; 3 = Hong Kong; 4 = South Korea; 
5 = Taiwan; 6 = Saudi Arabia; 7 = Australia; 8 = U.S.A.; 
9 = U.K.; 10 = W. Germany; 11 = France; 12 = Italy; 13 = 
Netherlands; 14 = Belgium; 15 = Denmark; 16 = Norway; 17 
= Sweden) 
Yj^  = index of GNP or GDP or industrial production at t 
Pljt = index of price ratio of Indonesian export price and 
competitor's export price 
= quarter dummy variable, n = 1, ..., 4 (i.e., quarter 1, 
•.., 4 ) 
Ujj. = disturbance term for country j at t 
Subscript t-1 refers to time at t-1. 
By using SAS PROC REG program (1984), the OLS method is used in the 
estimation. Klein (1960) proposed that a single model using OLS may be 
suitable for international trade models where the countries participating 
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in trade may be email relative to the total world trade. Similar 
argumenta can be found in Kreinin (1973), Labys (1973), and Thursby and 
Thuraby (1984). 
The aingle equation estimation using OLS.may be, however, subject to 
Bome bias. It may be the case that some explanatory variables in 
equations (4.8) and (4.9) are correlated with the disturbance term U^ ; 
hence, the values of the estimated coefficient are biased and 
inconsistent. 
In addition, in equation (4.9) a lagged value of dependent variable 
appears as an independent variable in the regression. In this case, even 
if the disturbance term of the equation is independent, the coefficient 
for the lagged dependent variable, if estimated by the OLS, will be 
biased, although asymptotically efficient and consistent (see Johnston, 
1972, pp. 300-303; Pyndick and Rubinfield, 1981, p. 193; and Greene, 1990, 
p. 435). To handle such problems, steps have been taken in the estimation 
procedure. 
In the static demand for export equationa (equation 4.8), the 
Durbin-Watson (DW) atatistics are uaed to test for serial correlation. In 
cases where DW statistics suggested the existence of significant serial 
correlation in the residuals, the equations were re-estimated by the SAS 
PROC AUTOREG program using a "two-step full transformation method" (Preis-
Winsten method). This method is superior to the Cohrane-Orcutt method 
which is a competing method for dealing with autoregressive errors 
(Johnston, 1972). 
57 
The SAS PROC AUTOREG is basically a generalized least scjuares (GLS) 
approach using the OLS residuals to estimate the covariances across 
observations, and then the parameters of equation (4.8) can be estimated. 
Consider the following model; 
where the error term is assumed to be generated by an autoregressive 
process of order p; i.e., AR(p). That is, 
apC7,.p 
where is a sequence of independent normal error terms with mean zero 
and variance o^ . If the vector autoregressive parameters a = (a^ , a2, 
..., ap) is known, then the variance matrix of U, o^ U can be computed. 
Furthermore, we can efficiently estimate the regression parameters, b, and 
an unbiased estimate of the variance, o^ , using GLS. In this method, the 
Cochrane-Orcutt iterative is implicitly used. Harvey (1981) refers to 
this procedure as exact least squares (ELS); the term is also used in the 
SAS PROC AUTOREG. 
In the dynamic demand for export equations (equation 4.9), in which 
a lagged value of dependent variable appears as an independent variable in 
the regression, the DW statistics are no longer valid for testing serial 
correlation. The DW statistics will often be close to the value 2.0 even 
when the errors are serially correlated. The appropriate test statistics, 
then, are Durbin h statistics, defined as: 
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h = p (• n {1 - nVar{b)} 
(4.12) 
Var(b) la estimated as the square of the standard error of the coefficient 
of the lagged dependent variables, n is the number of observations, and p 
is the estimated first-order serial correlation coefficient. Since DW = 
2(1 - p), solving for p and substituting, we find that 
= (1 -  ^{1 _ j,yar(jbiT 
The Ourbin h test, however, is not valid when n Var(b) is greater than 1. 
In this case, the instrumental regression method is used to predict the 
lagged dependent variable using the other independent variables and their 
lags (see Johnston, 1972, p. 319, and Fuller, 1978, pp. 429-447). 
Now, consider the model 
Y, b, * * b, X, * cr, 
where = p ^ t-l t^' with |p| =1 and the E's are independent and 
normally distributed with mean zero and variance o^ . One of the 
difficulties of this model is that Yfl correlated with U^ . To handle 
this problem, the following steps are taken in the SAS PROC AUTOREG: 
(1) The coefficient of the regression in equation (4.14) is estimated 
using as instrumental variable for Y^ -l' i-e., Y^ -l ~ '^ l *t-l 
k2 Xt + Vf 
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(2) From the regression residuals, 9^  = Yt-1 ~ % *t-l ~ ^ 2 *t' the 
first order serial correlation coefficient (p) is calculated; i.e., 
= p V^ _i + 
(3) Using this estimate to obtain the variance matrix, and then 
calculate the GLS estimator b. 
The SAS PROC AUTOREG procedure computes the new DW statistics. 
Estimation Results 
Tables 4.1, 4.2, 4.4, and 4.6 present the regression results. In 
all tables, the figures in parentheses below estimated coefficients are 
t-statistics, is the percentage of variance explained, SE for the 
standard error of estimate, DW for the Durbin-Watson statistics, and h for 
Durbin statistics. 
In addition, one star (*) following the estimated coefficients 
indicates that the coefficient is statistically different from zero at the 
5 percent level, and double star (**) indicates that the coefficient is 
statistically different from zero at the 10 percent level. For the 
dynamic equations, the long-run elasticities are reported only for those 
coefficients which are significant at the 5 percent and 10 percent level. 
Demand for export of Indonesian sawn wood (SITC 248) 
Static demand for exports The first regression run of the static 
demand for export model represented in equation (4.8) revealed that 11 out 
of 17 regression results must be re-estimated because of a significant 
serial correlation. Table 4.1 presents the final estimation results of 
the static demand for Indonesia's sawn wood exports to various markets. 
Table 4.1. The estimation coefficients of the static demand for export of Indonesian sawn 
wood to various countries, 1975 (quarter 1)-1989 (quarter 4) 
Model: Log = 0^  + ®lj *jt 2^j Pljt * Ujt 
Country # Obsvn. ïj^  Plj^  Qi ©2 Q3 Q4 2^ SB DW 
Asia 
1. Japan (AC) 59 7.40* 
(7.66) 
-0.55* 
(-2.06) 
-20.09* 
(-4.75) 
-20.26* 
(4.79) 
-20.26* 
(-4.79) 
-20.14* 
(4.76) 
0. 91 0.22 1. 70 
2. Singapore 
(AC) 
59 1.55* 
(2.14) 
-0.44 
(-0.73) 
5.97 
(1.57) 
5.78 
(1.52) 
5.74 
(1.51) 
5.83 
(1.54) 
0. 66 0.24 1. 62 
3. Hongkong 
(AC) 
35 0.06 
(0.05) 
-2.69* 
(-5.77) 
22.50* 
(4.01) 
22.79* 
(4.07) 
22.80* 
(4.07) 
22.72* 
(4.06) 
0. 69 0.63 1. 76 
4. South Korea 
(AC) 
52 2.69* 
(7.13) 
-2.06* 
(-8.56) 
6.80* 
(2.87) 
7.05* 
(2.97) 
6.72* 
(2.84) 
6.58* 
(2.78) 
0. 90 0.58 2. 11 
5. Taiwan (AC) 56 2.40* 
(4.98) 
0.09 
(0.22) 
-1.22 
(-0.49) 
-1.12 
(-0.45) 
-1.09 
(-0.44) 
1.00 
(-0.40) 
0. 74 0.36 2. 02 
6. Saudi Arabia 22 1.03 
(0.86) 
0.37 
(0.66) 
7.29* 
(2.78) 
7.69* 
(2.93) 
7.52* 
(2.87) 
7.40 
(2.82) 
0. 11 0.44 2. 02 
Oceania 
7. Australia 51 4.63* 
(3.99) 
-1.10* 
(-3.70) 
8.91** 
(-1.64) 
-9.09** 
(-1.68) 
8.97** 
(-1.65) 
-9.50** 
(-1.75) 
0. 54 0.80 2. 12 
N. 
8. 
America 
U.S.A. (AC) 53 10.18* 
(5.80) 
-1.93* 
(-7.64) 
-28.12* 
(-3.43) 
-28.31* 
(-3.45) 
-28.36* 
(-3.46) 
-28.56* 
(-3.49) 
0. 82 0.66 2. 10 
Note: AC = Auto correlation corrected 
* = Coefficients statistically 
** = Coefficients statistically 
different from zero at the 95% level, 
different from zero at the 90% level. 
Table 4.1. (Continued) 
Model: Log Xijt = On + *1] log Yjt + a2j log PI jt + "jt 
Country # Obsvn. 
"jt Ql 02 O3 04 *2 SE DW 
Europe 
9.U.K. (AC) 59 5.16 
(1.55) 
-1.46* 
(4.01) 
-7.90 
(-0.52) 
-7.85 
(-0.52) 
-7.84 
(-0.52) 
-7.85 
(-0.52) 
0.62 0.69 1.40 
10.W. Germany 
(AC) 
57 3.55* 
(2.00) 
-1.22* 
(-4.35) 
-3.06 
(-0.37) 
-2.97 
(-0.36) 
-3.10 
(-0.37) 
-2.88 
(-0.34) 
0.51 0.38 1.90 
11.France 43 11.33* 
(5.07) 
-1.10 
(-1.09) 
-38.75* 
(-5.11) 
-38.91* 
(-5.14) 
-38.80* 
(-5.12) 
-38.74* 
(-5.11) 
0.54 0.55 2.03 
12.Italy (AC) 57 3.50 
(1.49) 
-2.99* 
(-6.35) 
9.37 
(0.91) 
9.14 
(0.89) 
8.90 
(0.86) 
9.09 
(0.83) 
0.57 0.44 2.02 
13.Netherlands 
(AC) 
56 1.53 
(0.91) 
-1.68* 
(-5.86) 
10.23 
(1.29) 
10.09 
(1.27) 
10.18 
(1.28) 
10.19 
(1.28) 
0.79 0.35 2.70 
14.Belgium 46 5.72 
(1.63) 
1.58* 
(2.02) 
-24.92 
(-1.77) 
-25.64 
(-1.82) 
-25.31 
(-1.80) 
-25.39 
(-1.81) 
0.33 1.58 1.76 
15.Denmark (AC) 45 4.39* 
(2.01) 
-0.81* 
(-2.36) 
-10.17 
(-1.03) 
-10.77 
(-1.08) 
-10.64 
(-1.08) 
-10.48 
(-1.06) 
0.52 1.10 2.25 
16.Norway 52 -2.67* 
(-6.32) 
-0.73** 
(-1.81) 
20.82* 
(7.71) 
20.96* 
(7.77) 
20.66* 
(7.66) 
21.08* 
(7.82) 
0.50 0.44 1.88 
17.Sweden 52 2.12 
(1.40) 
-1.08* 
(-2.61) 
-0.23 
(-0.03) 
-0.02 
(-0.00) 
-0.18 
(-0.02) 
-0.09 
(-0.01) 
0.24 0.49 1.79 
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In general, the estimation results are satisfactory. All income 
elasticities have positive signs as expected, except for Norway. And ten 
equations have significant estimates of elasticity. All equations 
revealed that the relative price elasticity has a negative sign, except 
for Singapore, Taiwan, Saudi Arabia, and Belgium. Eleven coefficients 
have significant estimates of elasticity. Additionally, the seems 
fairly good, except for Saudi Arabia, Belgium, and Sweden, where 11, 33, 
and 24 percent of the variations are explained by the model. 
In the Asian market, variable income seems to be significant in 
determining Indonesian sawn wood exports to Japan, Singapore, South Korea, 
and Taiwan, with the income elasticity between 2.4 to 7.4. Thus, as the 
national incomes in those countries increase (or decrease) by 1 percent, 
everything being constant, one can expect that the quantity demanded of 
Indonesian sawn wood exports to those countries will increase (or 
decrease) by 2.4 to 7.4 percent. 
The price variable seems only significant in the demand for export 
equations for Japan, Hong Kong, and South Korea, with the price elasticity 
between 0.55 to 2.69. This tells us that as the export price of 
Indonesian sawn wood increases (or decreases) by 1 percent, everything 
being constant, the quantity demanded of Indonesian sawn wood export to 
those countries decreases (or increases) by 0.55 to 2.69 percent. 
Quarterly differences in export shipment of Indonesian sawn wood to 
the Asian markets seems to be significant for Japan, Hong Kong, South 
Korea, and Saudi Arabia. 
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Both income and price variables seem to be the important factors in 
explaining the behavior of Indonesian sawn wood exports to Australia and 
the USA. The income elasticity of demand for Indonesian sawn wood exports 
are 4.6 and 1.02 for Australia and the USA, respectively. This indicates 
that as the national incomes of Australia and the USA increase (or 
decrease) by 1 percent, everything being constant, the quantity demanded 
of the Indonesian sawn wood exports to Australia and the USA will increase 
(or decrease) by 4.6 and 10.2 percent, respectively. Furthermore, as the 
price of the Indonesian sawn wood exports to Australia and the USA 
increase (or decrease) by 1 percent, everything being constant, the 
quantity demanded of Indonesian sawn wood exports to Australia and the USA 
is expected to increase (or decrease) by 1.1 and 1.9 percent, 
respectively. 
Price variable seems to be the most important factor in explaining 
the behavior of Indonesian sawn wood exports to European market. All 
European markets, except France, seem to have a significant estimate of 
price elasticity; between 0.7 to 3. The price elasticity for Belgium is, 
however, positive, and this contradicts with the demand theory. 
The estimate of income parameters is significant only for West 
Germany, France, and Denmark. For Norway, estimated income elasticity was 
negative, which contradicts theory. The quarterly difference in the 
volume of Indonesia exports sawn wood was significant only for France and 
Norway. 
In terms of static demand for exports, the results suggest that 
there is a considerable scope for Indonesia to expand its sawn wood 
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exports to various markets. All equations, which have significant 
coefficients (nine equations), have estimated income elasticities greater 
than one (>1.0) and nine equations have estimated price elasticities also 
greater than one (>1.0). Thus, a good design of pricing policy of 
Indonesia's sawn wood exports may increase the export penetration to those 
markets. 
Dynamic demand for exports In general, the regression results 
for dynamic demand for Indonesian sawn wood export were less satisfactory 
than those of the static model. Fifteen out of seventeen equations were 
re-estimated because of autocorrelation. This is understandable because 
of the nature of equation (4.9) where the dependent variable appears as 
one of the regressors. The final regression results are presented in 
Table 4.2. 
All income elasticities have positive signs except for West Germany, 
Italy, and Norway. And, only seven have a significant estimate. Price 
elasticity has a negative sign for all markets, except for Taiwan, Saudi 
Arabia, France, Italy, and Sweden. In addition, only six countries out of 
twelve which have a negative sign, have a significant estimate for price 
elasticity. The seems relatively low for Saudi Arabia (32 percent) and 
Italy (21 percent). The quarterly difference in export volume in this 
dynamic system is not significant except for Hong Kong, USA, and France. 
In Asian markets, the demand for Indonesian exports of sawn wood to 
Japan, Hong Kong, and South Korea have significantly estimated income 
elasticity, with the magnitude between 1.8 to 2.8. Thus, the regression 
results for both the static and dynamic demand for export to Japan and 
Table 4.2. The estimation coefficients of the dynamic demand for export of Indonesian sawn wood to 
various countries, 1975 (quarter 1)-1989 (quarter 4) 
Model: Log X^ j^ . = 0^  + log + bgjflog Yjt_i - log Yjj.) + b3j(log Pljt-i + log Pljt) + Ojt 
Long-run 
# elasticity 
Country Ob- Xt-l(fit-l+*it)(FIit-l+PIit) @1 2^ O3 Q4 «2 DM In- Price 
vsn. come 
Asia 
I.Japan (AC) 59 -0.04 
(-0.07) 
3.78* 
(1.67) 
-0.17 
(-0.60) 
-21.26 
(-1.64) 
-21.48 
(-1.65) 
-21.40 
(-1.65) 
-21.35 
(-1.64) 
0.88 0.25 1.70 7.25 — —  
2.Singapore 
(AC) 
59 0.74 
(0.78) 
0.40 
(0.60) 
-0.47 
(-0.70) 
3.49 
(0.47) 
3.41 
(0.47) 
3.38 
(0.46) 
3.46 
(0.47) 
0.65 0.25 1.76 — —  — 
3.Hongkong 
(AC) 
35 -0.71* 
(-4.02) 
1.76* 
(2.49) 
-2.26* 
(-3.90) 
22.53* 
(3.06) 
22.91* 
(3.11) 
22.87* 
(3.11) 
22.14* 
(3.01) 
0.68 0.74 1.41 2.06 -2.64 
4.South Korea 
(AC) 
52 -0.46 
(-1.77) 
2.18* 
(4.61) 
-1.35* 
(-4.64) 
6.58 
(1.76) 
6.56 
(1.76) 
6.41 
(1.72) 
6.27 
(1.68) 
0.81 0.92 2.12 2.99 -1.85 
5.Taiwan (AC) 56 0.13 
(0.09) 
0.93 
(0.49) 
0.15 
(0.40) 
-1.07 
(-0.33) 
-1.02 
(-0.32) 
-0.93 
(-0.29) 
-0.83 
(-0.26) 
0.70 0.39 1.98 — — 
6.Saudi 
Arabia (AC) 
22 0.75 
(0.84) 
1.57 
(0.80) 
0.77 
(0.91) 
-13.27 
(-0.76) 
-12.65 
(-0.72) 
-12.90 
(-0.74) 
-12.29 
(-0.70) 
0.32 0.43 1.25 — — —  
Oceania 
7.Australia 51 0.27 1.83* -0.35 -8.19 -8.40 -8.22 -8.99 0.49 0.85 2.02 5.01 
(1.29) (2.98) (-1.39) (-1.74) (-1.78) (-1.74) (-1.91) 
N. America 
a.U.S.A. (AC) 53 -0.79* 9.13* -1.34* -55.83* -55.95* -55.75* -55.54* 0.82 0.70 1.94 10,02 -1.50 
(-5.24) (5.67) (-5.73) (-3.93) (-3.94) (-3.92) (-3.91) 
Note: AC = Auto correlation corrected. 
* = Coefficients statistically different from zero at the 95% level. 
Table 4.2. (Continued) 
Model; Log = On + '^ Ij *t-l + bgjflog Yjt-i " log ïjt) + bgjflog Pljt-i + log Pljt) + Ujt 
Long-run 
# elasticity 
Country Ob- (ïj^ -l+^ it)@1 @2 @3 @4 «2 DW In- Price 
vsn. come 
Europe 
9.U.K. (AC) 59 -0.20 4.77* -1.38* -20.15 -20.13 -20.11 -20.08 0.61 0.74 1.55 7.95 -2.30 
(-0.39) (2.05) (-3.14) (-1.08) (-1.08) (-1.08) (-1.08) 
10.W. Germany 57 -0.51 -4.89 -0.61 60.01 59.97 59.91 60.50 0.48 0.58 1.58 — 
(AC) (-0.68) (-0.74) (-1.55) (1.03) (1.02) (1.02) (1.03) 
11.France 43 0.02 4.40* 0.24 -33.59* -33.73* -3.60* -33.60* 0.54 0.57 0.67^ 8.98 
(-0.18) (2.88) (0.50) (-3.09) (-3.10) (-3.09) (-3.09) 
12.Italy (AC) 57 -0.51 -0.94 0.66 18.58 18.25 17.96 18.33 0.21 0.38 1.30 — 
(-0.57) (-0.19) (0.69) (0.44) (0.43) (0.43) (0.43) 
13.Nether- 56 0.33 2.38 -1.58* -0.91 -0.89 -0.61 -0.74 0.57 0.55 1.71 — -4.72 
lands (AC) (0.97) (0.69) (-2.98) (0.03) (0.03) (0.02) (-0.03) 
13.Belgium 46 -0.05 0.67 1.09 -7.30 -7.80 -7.41 -7.22 0.54 0.84 2.03 — 
(AC) (-0.09) (0.18) (1.20) (-0.24) (-0.26) (-0.24) (-0.23) 
14.Denmark 45 0.37* 2.09* -0.66* -9.39 -9.83 -9.49 -9.38 0.53 1.04 2.02^ 6.63 -2.09 
(2.58) (3.10) (-2.38) (-1.88) (-1.97) (-1.90) (-1.88) 
15.Norway 52 -0.62** -0.45 -0.06 6.60 6.67 6.50 6.95 0.49 0.46 2.01 — 
(AC) (1.65) (-0.76) (-0.24) (0.77) (0.78) (0.76) (0.81) 
16.Sweden 52 -1.33 20.57 0.30 -178.06 -177.16 -177.40 -177.03 0.80 1.12 1.06 — 
(AC) (0.06) (0.06) (0.02) (-0.06) (-0.06) (-0.06) (-0.06) 
Note:  ^= Durbin statistics. 
** = Coefficients statistically different from zero at 90% level. 
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South Korea Indicates that their respective national incomes variable have 
a significant influence on Indonesian behavior related to export of sawn 
wood. As Table 4.3 indicates, the average share of Indonesian exports to 
Japan and South Korea have increased from 7.5 percent and 15.5 percent, 
respectively, over the period 1975/79 to 26.2 percent and 32.5 percent, 
respectively, over the period 1985/89. 
The significant estimate of price elasticity to Asian markets, 
however, is found in just two markets. Hong Kong and South Korea. For 
these two countries, the results are parallel with those in the static 
export demand functions. The price elasticity also was greater than one 
(>1.0) in each of these countries. This indicates that the demand for 
Indonesian sawn wood exports to Hong Kong and South Korea is responsive to 
price changes. 
The export demand of Indonesian sawn wood to Singapore, in both the 
static and dynamic model, has an insignificant estimate of income and 
price elasticity. In fact, the share of Indonesian sawn wood export to 
Singapore was relatively high during the period, 19.6 percent in 1975/79 
and 60 percent in 1985/89 (see Table 4.3). This phenomenon can be 
explained, in part, by the fact that Singapore actually is not the final 
destination of many Indonesian export products, especially the 
intermediate products, such as sawn wood and plywood. Therefore, the 
inference from the regression results is difficult to be drawn in such 
circumstances. 
The dynamic demand for export of Indonesian sawn wood to Australia 
does not seem to have a significant estimate of price and income 
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Table 4.3. The share of Indonesian sawn wood export values to various 
countries, 1975/79, 1980/84, 1985/89 
1975/79 1980/84 1985/89 
Asia 
Japan 7.45 12.37 26.18 
Singapore 19.63 23.72 59.96 
Hong Kong 15.47 24.26 39.77 
South Korea n.a. 21.46 32.53 
Taiwan n.a. n.a. n.a. 
Saudi Arabia n.a. n.a. n.a. 
Oceania 
Australia 0.66 1.29 2.48 
N. America 
U.S.A. 1.11 2.33 5.63 
Europe 
U.K. 2.26 1.93 5.04 
West Germany 0.64 1.07 1.60 
France 0.45 2.02 7.07 
Italy 16.06 15.18 8.60 
Netherlands 1.71 4.04 10.02 
Belgium n.a. n.a. n.a. 
Denmark 1.14 0.56 4.00 
Norway n.a. n.a. n.a. 
Sweden 1.50 1.42 1.01 
Note; n.a. = data not available. 
Source: Central Bureau of Statistics, Jakarta, International Trade 
Statistics. 1970-1989; FAO, yearbook of Forest Products. 1970-
1989. 
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elasticity. To the USA, however, both the estimate of income and price 
elasticity were significant and high; this is also the case in the static 
model. The data in Table 4.3 also show that the share of Indonesian 
exports of sawn wood to the USA has increased from 1.1 percent in 1975/79 
to 5.6 percent in 1985/89. 
For the European markets, the demand function for Indonesian export 
of sawn wood has a significant estimate of income elasticity only for the 
UK, Denmark, and France. A significant estimate of price elasticity was 
found only for the UK, Netherlands, and Denmark. 
All in all, the dynamic model of demand for Indonesian sawn wood 
exports does not seem to offer many interesting results compared with 
those of the static model. 
Demand for export of Indonesian plywood (SITC 634) 
Because of many missing values, the estimation parameters of demand 
for export of Indonesian plywood covered only the period 1978 (Quarter 1) 
to 1989 (Quarter 4). The estimation procedure is similar to those of the 
demand for export of Indonesian sawn wood (SITC 248). The regression 
results for the static and dynamic demand model are presented in Table 4.4 
and Table 4.5, respectively. 
Static demand for exports Table 4.4 shows surprisingly that only 
two equations, that is for Taiwan and Australia, were not corrected for 
autocorrelation, whereas the other fifteen equations were re-estimated 
because of significant serial correlation. The estimated income 
elasticities have all positive signs, except for Saudi Arabia and Sweden. 
Table 4.4. The estimation coefficients of the static demand for export of Indonesian plywood 
to various countries, 1978 (quarter 1)-1989 (quarter 4) 
Model: Log Xijt = On + *1] log Yjt + 32j log PI jt + "jt 
Country # Obsvn. Pljt Ql 02 03 04 *2 SB DW 
Asia 
1. Japan (AC) 46 7.22* 
(9.39) 
-2.02* 
(-13.10) 
-58.68* 
(-6.89) 
-58.32* 
(-7.11) 
-58.32* 
(-7.09) 
-58.28* 
(-7.08) 
0.91 0.29 2.00 
2. Singapore 
(AC) 
47 0.40 
(0.28) 
-0.15 
(-1.52) 
-8.03 
(-0.91) 
-8.10 
(-0.92) 
-8.05 
(-0.91) 
-8.11 
(-0.92) 
0.95 . 0.11 1.68 
3, Hongkong 
(AC) 
35 0.78* 
(2.05) 
0.10 
(0.24) 
7.77* 
(3.38) 
7.45* 
(3.24) 
6.90* 
(3.00) 
7.50* 
(3.27) 
0.76 0.11 2.20 
4. South Korea 
(AC) 
36 4.29 
(1.54) 
-0.18 
(-0.39) 
-10.33 
(-0.78) 
-10.10 
(-0.77) 
-10.23 
(-0.77) 
-10.31 
(-0.78) 
0.70 1.12 2.30 
5. Taiwan (AC) 42 5.10* 
(1.79) 
0.37 
(1.44) 
-15.38 
(-1.21) 
-15.35 
(-1.20) 
-15.25 
(-1.20) 
-15.44 
(-1.21) 
0.89 0.73 1.73 
6. Saudi Arabia 
(AC) 
36 -0.38 
(-0.80) 
—0.60 
(-1.05) 
15.09* 
(4.35) 
15.26* 
(4.40) 
15.22* 
(4.39) 
15.13* 
(4.36) 
0.44 0.24 1.73 
Oceania 
7. Australia 32 8.10* 
(5.91) 
-2.32* 
(-6.02) 
-19.56* 
(-2.95) 
-19.25* 
(-2.90) 
-19.01* 
(-2.87) 
-19.67* 
(-2.77) 
0.44 0.24 1.73 
N. America 
8. U.S.A. (AC) 46 9.54** 
(1.93) 
-0.27 
(-0.40) 
-31.38 
(-1.40) 
-31.43 
(-1.40) 
-31.19 
(-1.39) 
-31.51 
(-1.40) 
0.81 0.58 2.56 
Note: AC = Auto correlation corrected. 
* = Coefficients statistically different from zero at the 95% level. 
** = Coefficients statistically different from zero at the 90% level. 
Table 4.4. (Continued) 
Model: Log = Qn + *13 log Yjt + 32j log PI jt + "jt 
Country # Obsvn. ?it Pljt Qi 92 03 04 *2 SE DW 
Eurooe 
9.U.K. (AC) 47 6.49* 
(2.48) 
0.53 
(1.18) 
-22.35* 
(-1.82) 
-22.17* 
(-1.80) 
-22.15* 
(-1.80) 
-22.10* 
(-1.80) 
0.73 0.27 2.17 
10.W. Germany 
(AC) 
47 6.87* 
(2.31) 
-1.69* 
(-4.89) 
-16.13 
(-1.09) 
-16.12 
(-1.09) 
-15.79 
(-1.06) 
-15.83 
(-1.07) 
0.81 0.44 2.02 
11.France (AC) 32 20.66* 
(4.72) 
-1.29* 
(-2.28) 
-81.38* 
(-3.93) 
-81.47* 
(-3.93) 
-81.71* 
(-3.94) 
-82.51* 
(-3.98) 
0.68 1.28 2.09 
12.Italy (AC) 41 7.50 
(0.59) 
-2.35* 
(-4.36) 
-16.37 
(0.28) 
-16.01 
(-0.28) 
-16.46 
(-0.29) 
-16.15 
(-0.28) 
0.76 0.81 2.40 
13.Netherlands 
(AC) 
43 2.01 
(0.65) 
-3.93* 
(-5.65) 
16.18 
(1.08) 
16.50 
(1.11) 
16.36 
(1.09) 
16.29 
(1.09) 
0.78 1.18 2.42 
14.Belgium 40 0.14 
(0.04) 
-0.93* 
(-2.86) 
-74.03 
(-0.00) 
-74.05 
(-0.00) 
-74.08 
(-0.00) 
-74.10 
(-0.00) 
0.90 0.42 2.38 
15.Denmark (AC) 30 9.10* 
(3.93) 
-0.52 
(-0.70) 
-32.68* 
(-3.12) 
-32.76* 
(-3.12) 
-32.87* 
(-3.13) 
(-32.43*) 
(-3.09) 
0.74 0.59 2.01 
16.Norway (AC) 26 6.55* 
(3.06) 
-0.77 
(-1.00) 
-22.11* 
(-1.99) 
-22.02* 
(-1.98) 
-21.58* 
(-1.94) 
-21.35** 
(-1.92) 
0.64 1.40 2.18 
17.Sweden (AC) 40 -3.20 
(-0.50) 
-0.98** 
(-1.89) 
24.95 
(0.84) 
25.25 
(0.85) 
25.43 
(0.86) 
25.34 
(0.87) 
0.85 1.45 2.42 
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Ten out of the fifteen equations have positive signs of income elasticity. 
And, they also have significant estimates of elasticities. The for all 
equations seems fairly good except for Saudi Arabia; only 44 percent of 
the variation is explained by the model. 
All of the estimated price elasticities have expected signs, except 
for Hong Kong, Taiwan, and the UK. Seven out of fourteen equations have a 
negative sign of price elasticity. And, they also have an estimated 
coefficient significant different from zero at the 10 percent level. 
For the Asian market, coefficients of income elasticity were 
significant for Japan, Hong Kong, and Taiwan with the magnitude of 17.2, 
0.8, and 5.1, respectively. The data in Table 4.5 clearly support the 
result of the high income elasticity of the demand for Indonesian plywood 
exports, particularly for Japan. In 1975/79, about 6 percent of Japan 
importation of plywood came from Indonesia; then it reached 83 percent in 
1985/89. The data for Taiwan, unfortunately, were unavailable. The price 
variable, however, does not seem a determining factor for Indonesian 
export of plywood to Asian markets, except for Japan. 
The income variables seem to be a determining factor for the demand 
for export of Indonesian plywood to Oceania, North American, and European 
markets, except for Italy, Netherlands, and Belgium. For Sweden, the 
result contradicts theory. The relatively high income elasticity for the 
USA is also supported by the data in Table 4.5, which indicate that the 
share of Indonesian plywood export to the USA has increased significantly 
from 21 percent in 1980/85 to 55 percent in 1985/89. 
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Table 4.5. The share of Indonesian plywood export values to various 
countries, 1975/79, 1980/84, 1985/89 
1975/79 1980/84 1985/89 
Asia 
Japan 5.91 22.35 82.95 
Singapore 4.16 83.09 100.00 
Hong Kong 4.46 31.58 54.73 
South Korea 1.95 19.92 67.57 
Taiwan n.a. n.a. n.a. 
Saudi Arabia n.a. n.a. n.a. 
Oceania 
Australia 0.00 5.51 19.43 
N. America 
U.S.A. 0.39 20.59 54.98 
Europe 
U.K. 2.14 6.58 15.93 
West Germany 0.20 0.92 2.81 
France 0.00 1.19 10.16 
Italy 0.02 0.71 5.98 
Netherlands 0.09 3.86 12.95 
Belgium n.a. n.a. n.a. 
Denmark 0.06 0.95 5.73 
Norway n.a. n.a. n.a. 
Sweden 0.00 0.14 0.87 
Note: n.a. = data not available. 
Source: Central Bureau of Statistics, Jakarta, International Trade 
Statistics, 1970-1989; FAO, Yearbook of Forest Products. 1970-
1989. 
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The price variable appears to be the determining factor for 
Indonesian plywood export to Australia, West Gemany, France, Italy, 
Netherlands, Belgium, and Sweden, but not for the USA, the UK, Denmark, 
and Norway. The magnitude of those estimated price elasticities is 
between 0.9 to 3.9. 
Thus, in the static demand model for Indonesian plywood exports, the 
results suggest that room for initiating an aggressive pricing policy may 
not be as large as in the case of sawn wood exports. 
Dynamic demand for exports In the estimation of the dynamic 
demand for exports, twelve out of seventeen equations are re-estimated 
because of significant autocorrelation (see Table 4.6). The final 
results, as happened in the estimation of the dyneimic demand for export of 
sawn wood, were less satisfactory. The seems fairly good except for 
Saudi Arabia; only 30 percent of the variation is explained by the model. 
Fourteen equations have a positive sign of income elasticity, but 
only three—Japan, Australia, and West Germany—have a significant estimate 
of elasticity. All estimates of the price elasticity have a negative 
sign, but only five have a significant estimate of elasticity. In 
addition, the quarterly dummy variables were significant only for Japan. 
In the Asian market, the income variable seems to be the determining 
factor for Indonesian plywood exports just to Japan, with a magnitude of 
3.4. The significant estimate of price elasticity in the Asian market is 
found in equations for Japan and Hong Kong with the magnitude rather 
low—0.2 for Japan and 0.4 for Hong Kong. 
Table 4.6. The estimation coefficients of the dynamic demand for export of Indonesian plywood to 
various countries, 1978 (quarter 1)-1989 (quarter 4) 
Model: Log = Qn + t^-l + bgjflog ïjt-1 + log *jt> + b^ jflog Pljt-i + log Pljt) + "jt 
Long-run 
# elasticity 
Country Ob- Xt_i(Ï4t-l*^ it) (^ i^t-l'^ '^ i^t' @1 @2 @3 O4 «2 DW In- Price 
vsn. come 
Asia 
I.Japan (AC) 46 
2.Singapore 59 
(AC) 
3.Hongkong 35 0.70 0.18 -0.43* -1.74 -2.07 -1.96 -1.90 0.81 0.09 -0.55^  — -2.87 
0.30 3.38* -0.17** -21.13* -21.19* -20.45* -20.81* 
(1.10) (2.47) (-1.65) (-3.16) (-3.17) (-3.06) (-2.39) 
-1.01 0.56 -0.22 5.82 5.85 5.84 5.86 
(0.04) (0.66) (-1.28) (0.50) (0.50) (0.50) (0.51) 
(6.21) (2.04) (2-62) (-1.20) (-1.37) (-1.31) (-1.28) 
0.71 0.49* -0.31* 1.11 0.92 1.02 0.93 
(-1.77) (4.61) (-4.64) (1.76) (1.76) (1.72) (1.68) 
1.30* -0.75 -0.09 2.95 2.94 3.12 3.22 
(3.00) (-0.18) (-0.54) (0.08) (0.08) (0.08) (0.09) 
0.57 -0.08 -0.08 6.08 6.23 6.12 6.07 
(0.92) (-0.33) (-0.23) (0.63) (0.65) (0.63) (0.63) 
,h 
(AC) 
4.South Korea 36 
(AC) 
S.Taiwan (AC) 42 
6.Saudi 36 
Arabia (AC) 
Oceania 
7.Australia 32 -1.63 7.19** -1.05 -36.30 -37.00 -36.03 -37.10 0.49 0.69 1.89 5.46 
(-1.11) (1.92) (-1.61) (-1.92) (-1.96) (-1.91) (-1.95) 
Note: AC = Auto correlation corrected. 
* = Coefficients statistically different from zero at the 95% level. 
** = Coefficients statistically different from zero at the 90% level. 
" = Durbin statistics. 
Table 4.6. (Continued) 
Model: Log = Qn + ^ ij log Xt-1 + b^ jflog Yjt-1 + *jt) + bgjtlog Pljt-l + log Plj^ ) + «jt 
Long-run 
t elasticity 
Country Ob- Xt_i(Yjt-l"^ j^t) <P^ it-l'*'P^ jt) @1 @2 O3 O4 «2 DW In- Price 
van. come 
N. America 
8.U.S.A. 46 
(AC) 
Europe 
9.U.K. (AC) 47 
10.W. Germany 47 
(AC) 
11.France 
16.Norway 
(AC) 
17.Sweden 
(AC) 
30 
12.Italy (AC) 41 
13.Nether- 43 
lands (AC) 
14.Belgium 40 
(AC) 
15.Denmark 30 
26 
40 
0.55* 
(1.29) 
0.68* 
(5.53) 
-0.56* 
(-2.14) 
0.22 
(1.56) 
0.73 
(7.68) 
0.64* 
(5.19) 
-0.14 
(-0.46) 
0.86 
(1.33) 
-0.74 
(-1.68) 
0.60* 
(5.88) 
1.76 0.78 -17.74 
(2.98) (-1.39) (-1.74) 
-17.85 -17.48 -17.78 0.82 0.49 1.98 — 
(-1.78) (-1.74) (-1.91) 
1.03 
(1.52) 
4.54* 
(2.09) 
8.81 
(3.21) 
-1.42 
(-1.20) 
2.06 
(0.83) 
1.02 
(0.15) 
1.12 
(0.31) 
4.98 
(1.72) 
-0.91 
(-0.69) 
-0.01 
-0.06) 
-1.42* 
-4.30) 
-0.60 
-1.47) 
-0.47 
-1.46) 
-0.08 
-0.18) 
-0.04 
-0.08) 
-0.12 
-0.17) 
-1.68* 
-2.19) 
-0.97* 
-3.55) 
-6.03 
(-1.03) 
-16.71 
(-0.81) 
-69.49 
(-2.97) 
19.27 
(1.90) 
-16.90 
(-0.77) 
1.56 
(0.03) 
-8.30 
(-0.30) 
-22.70 
(-0.88) 
19.57 
(1.57) 
-5.90 
(-1.01) 
-16.75 
( -0 .82 )  
-69.70 
(-2.98) 
20.05 
(1.97) 
-15.09 
(-0.68) 
1.39 
(0.02) 
-8.28 
(-0.29) 
-22.96 
(-0.89) 
20.27 
(1.63) 
-6.04 -5.95 0.71 0.28 0.42^  — 
(-1.03) (-1.01) 
-16.49 -16.36 0.77 0.51 2.00 5.82 -1.82 
(-0.80) (-0.80) 
-69.85 -70.56 0.65 1.37 1.86 — 
(-2.98) (-3.02) 
19.34 20.30 0.66 0.91 -1.40% — 
(1.90) (2.00) 
-14.92 -14.69 0.61 1.80 -0.68^  — 
(-0.68) (-0.67) 
1.36 1.59 0.82 0.40 2.38 
(0.02) (0.03) 
-8.38 -8.03 0.70 0.56 1.92 
(-0.30) (-0.29) 
-22.23 -21.98 0.69 1.02 2.19 1.93 
(-0.86) (0.85) 
20.34 20.56 0.91 0.86 1.57^  4.85 
(1.63) (1.65) 
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For the remaining markets, the income variables seem to be 
determining factors for the demand of Indonesian plywood exports only to 
Australia and West Germany. The estimate of price elasticity appears to 
be significant only for West Germany, Norway, and Sweden, with the 
magnitude between 1 to 1.7. 
As happened in the dynamic model of demand for sawn wood export, the 
results in the dynamic model for Indonesian plywood exports to various 
markets do not seem to offer many interesting findings. 
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CHAPTER 5. SUMMARY AND CONCLUSION 
Indonesia has a large number of tropical forest resources. These 
invaluable resources are extremely important in supporting the environment 
and fostering the social and economic welfare of the country. Because of 
the intricate role of the forest resources to the people and government of 
Indonesia, an environmentally, socially, and economically sound policy 
regarding use is imperative. 
Data indicate that for the last two decades, the forest products 
exports have become one of the main important sources of foreign exchange 
earnings for the Indonesian economy. In an effort to provide information 
for decision making in the wise and optimal use of forest resources, the 
export market behavior of Indonesia's forest products must be well 
understood. This study is part of such an effort. 
The CMS model is commonly used to analyze the export growth of a 
group of commodities. By applying the CMS model, it is found that, during 
the period under investigation, the world trade (demand) growth was 
favorable for Indonesia's forest product exports. Using 1970/74 as the 
base year, the world trade effect accounted for 50 percent of the growth 
of Indonesia's forest products during the period 1970/74-1985/89. The 
nature of the analysis, however, does not allow us to cover the supply 
side of Indonesia's forest products exports. One may, of course, argue 
that this supply side may have a strong influence on the behavior of 
Indonesia forest products exports. 
In terms of the CMS model, however, the commodity composition 
effects of thé Indonesian forest products exports were unfavorable. 
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Indonesia has been successful in diversifying its forest product exports. 
The processed forest products, particularly plywood, play a major role in 
the country's foreign exchange earnings. During the period under 
investigation, the Indonesian forest product export attributed to 
commodity composition was -25.6 percent. The change in the policy to 
restructure the forest products export from saw log to the products which 
have more advanced processing, particularly sawn wood and plywood, has not 
enhanced the growth performance of the Indonesian forest product exports. 
It seems that Indonesia was specializing in that commodity for which the 
world demand was not so strong. 
Considering the world demand pattern on the one hand, and the 
relative abundance of forest resources and cheap labor that Indonesia 
possesses on the other, it might be worthwhile for Indonesia to consider 
further a gradual shift to forest products which are highly demanded in 
the world market. Those commodities are paper and paperboard, newsprint, 
printing and writing paper. In this context, the study on the 
availability and development of the resources, that is tree species 
(conifer types) which are suitable for the paper and paper board 
industries, are needed. 
Indonesia has succeeded in broadening its forest product export 
markets. In terms of the CMS analyses, however, to a certain degree, this 
success has not been without "cost." During the period 1970/74-1985/89, 
the growth of Indonesia's forest products exports attributed to market 
distribution effect was -6.8 percent. The dramatic increase in the share 
of the Indonesian plywood exports to some Asian markets has, to some 
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extent, created some trade battles. Consequently, faced with a relatively 
large supply and industrial capacity, Indonesia has been implicitly forced 
to find new alternative markets. 
As the CMS results suggested, Indonesia has certainly a relatively 
high degree of competitiveness in its forest products export. During the 
period under study, the Indonesian forest products exports attributed to 
the competitiveness effect were 82.4 percent. In theory, this 
competitiveness is reflected in the price offered by Indonesian exporters. 
Because of the limitation of the CMS method, further study on price 
competitiveness and non-price competitiveness, including the role of 
transportation costs, is needed in order to better understand its nature 
and extent. 
The regression results suggest that the model of static demand for 
exports of the sawn wood and plywood exports is better statistically than 
the dynamic model. In addition, the regression results for the sawn wood 
demand for exports are richer statistically than that of plywood. 
The share of Indonesian sawn wood export in the world market was 
between 0.04 and 2.15 percent during the period 1970/75-1985/89. During 
the same period, the estimated price of elasticities of the static demand 
for exports of Indonesian sawn wood reveal that nine (Hong Kong, South 
Korea, Australia, USA, UK, West Germany, Italy, Netherlands, and Sweden) 
out of 17 export markets have elasticities greater than one (>1.0) and are 
significant statistically. This suggests that an active pricing policy 
might increase the export penetration to those markets. 
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In the world market, the share of Indonesian plywood exports has 
been growing dramatically from 0.85 percent in 1975/79 to 45.47 percent in 
1985/89. During the same period, the estimated price of elasticities of 
the static demand for export of Indonesian plywood, however, shows that 
only 6 (Japan, Australia, West Germany, France, Italy, and Netherlands) 
out of 17 export markets have elasticities greater than one (>1.0) and are 
significant statistically. This suggests that the active pricing policy 
might not have much impact to increase plywood export revenues. 
Further study to understand the demand behavior of each regional 
market segment towards the tropical forest products (i.e., not only from 
Indonesia) would be worthwhile for Indonesian decision makers. The 
concern of further study can be focused, for example, on the understanding 
of the relationship or cross-elasticity of substitution between Indonesian 
forest products exports and other tropical forest products from other 
tropical countries. The study on the relationship or cross-elasticity 
between tropical hardwood versus temperate softwood forest products in 
various export markets will also be of interest. 
Tariff and non-tariff barriers in the importing countries may have a 
crucial impact on the Indonesia forest products trade flow, particularly 
plywood. Therefore, the study on the important demand model in various 
markets which can incorporate those trade barriers will certainly help 
Indonesian policy makers in exercising price strategy. 
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APPENDIX A. TABLES 
Table A.3.1. Constant market share analysis (CHS) of changes in Indonesian forest products exports, 
1970/74-1980/84 (millions of dollars) 
Harket 
Actual exports 
World^  Indonesia 
1970/74 1980/84 1970/74 1980/84 
(1) (2) (3) (4) 
(W.j) (W.V (V.j) (V'j) 
( 5 )  ( 6 )  
{(2);(1)}-1 (5)x(3) 
(Rj) (RjXV j) 
(7) 
0.912x(3) 
(RV.j) 
(8 )  
CSi(RijVij)] 
1. Asia 4006 12800 340.0 867.1 2.195 746.4 576.6 334.3 
2. Oceania 323 879 1.1 2.7 1.721 1.9 1.9 0.0 
3. N. America 3961 10562 0.4 93.4 1.666 0.7 0.7 0.2 
4. Europe 10810 26922 12.4 135.7 1.490 18.5 21.0 8.5 
5. Others 1347 3972 9.5 133.4 1.949 18.5 16.1 8.4 
Total 20447 55135 363.4 1232.3 1.696 785.9 616.3 351.4 
'SS""' "" 
Commodity 
Actual exports 
World^  Indonesia 
1970/74 1980/84 1970/74 1980/84 
(1) (2) (3) (4) 
(Wi.) (Wi. ) (Vi.) (Vi.) 
( 5 )  ( 6 )  
{(2);(1)}-1 (5)x(3) 
(Ri) (Ri%Vi.) 
(7) (8) 
0.912x(3) 
(RVi.) I2j{RijVij)] 
1. SITC 245 
2. SITC 246 
3. SITC 247 
39 
549 
3296 
106 
1687 
6529 
0.90 
0.01 
351.00 
2.90 
3.40 
600.80 
1.718 
2.073 
0.981 
1.5 
0 .0  
344.3 
1.5 
0 .0  
595.3 
0.3 
0 .0  
335.9 
^Indonesia excluded. 
Table A.3.1. (Continued) 
Actual exports 
World® Indonesia 
1970/74 1984/85 1970/74 1984/85 
commodity (1) (2) (3) (4) (5) (6) (7) (8) 
, /  .  . . .  .  . . . /  {(2):(1)}-1 (5)x(3) 0.912x(3) (WiJ (Wi ) (ViJ (ViJ (Ri) (Ri^ Vi.) (RVi.) [Zj(RijVij)] 
4. SITC 248 
5. SITC 634 
6. SITC 641 
7. Others 
Total 
4712 
1031 
6703 
4117 
20447 
11738 
2184 
21175 
11715 
55135 
10.55 
0.03 
0.01 
0.90 
363.40 
187.40 
421.70 
6.70 
9.40 
1232.30 
1.491 
1.118 
2.159 
1.846 
1.696 
15.7 
0.0 
0 .0  
1.7 
363.3 
17.9 
0.1 
0.0  
1.5 
616.3 
13.7 
0.0 
0.0 
1.5 
351.4 
'SS""' 'S 
Source: CBS, Jakarta, International Trade Statistics, 1970-1989; PAO, Yearbook of Forest Products. 
1970-1989. 
Table A.3.2. Constant market share analysis (CHS) of changes in Indonesian forest products exports, 
1970/74-1985/89 (millions of dollars) 
Market 
Actual exports 
World® Indonesia 
1970/74 1985/89 1970/74 1985/89 
(1) (2) (3) (4) 
(W.j) (w'j) (V.j) 
(5) (6 )  
{(2):(1)}-1 (5)x(3) 
(Rj) (RjXVj) 
(7) 
0.912x(3) 
(Rv.j) 
(8 )  
(2i(RijVij)] 
1. Asia 4006 17265 340.0 1435.2 3.310 1125.3 933.3 334.3 
2. Oceania 323 1170 1.1 12.8 2.622 2.9 3.0 0.0 
3. N. America 3961 15201 0.4 347.1 2.838 1.1 1.1 0.2 
4. Europe 10810 39200 12.4 317.2 2.626 32.6 34.0 8.5 
5. Others 1347 3732 9.5 247.4 1.771 16.8 26.1 8.4 
Total 20447 76567 363.4 2359.7 2.745 1178.7 997.5 351.4 
'SS""' 'SS""' "" 
Commodity 
Actual exports 
World* Indonesia 
1970/74 1985/89 1970/74 1985/89 
(1) (2) (3) (4) 
(Wi.) (Wi. ) (Vj.) 
(5) (6) 
/ {(2):(1)}-1 (5)x{3) 
(Vi.) (Rj.) (RiXViJ 
(7) (8) 
0.912x(3) 
(RViJ [Zj(RijVij)] 
1. SITC 245 
2. SITC 246 
3. SITC 247 
39 
549 
3296 
135 
2215 
7616 
0.90 
0.01 
351.00 
3.70 
5.80 
1.40 
2.462 
3.035 
1.311 
2 . 2  
0 . 0  
460.0 
2.5 
0 .0  
963.5 
0.3 
0.0 
335.9 
^Indonesia excluded. 
Table A.3.2. (Continued) 
Actual exports 
Commodity 
World® Indonesia 
1970/74 1985/89 1970/74 1985/89 
(1) (2) (3) (4) (5) 
/ / {(2):(1)>-1 
(Wi.) (Wi.) (Vj.) (ViJ (Ri) 
(6) (7) (8) 
(5)x(3) 0.912x(3) 
(RiXVi.) (RVi.) 
4. SITC 248 
5. SITC 634 
6. SITC 641 
7. Others 
Total 
4712 
1031 
6703 
4117 
20447 
14675 
2072 
33496 
16358 
76567 
10.55 
0.03 
0.01 
0.90 
363.40 
476.80 
1727.90 
83.00 
61.10 
2359.70 
2.114 
1.010 
3.997 
2.973 
2.745 
22.3 
0.0 
0 .0  
2.7 
487.3 
29.0 
0.1 
0.0 
2.5 
997.5 
13.7 
0.0 
0 . 0  
1.5 
351.4 
'SS""' 'SS""' "" 
Source: CBS, Jakarta, International Trade Statistics. 1970-1989; F AO, Yearbook of Forest Products. 
1970-1989. 
Table A.3.3. Constant market share analysis (CMS) of changes in Indonesian forest products exports, 
1975/79-1980/84 (millions of dollars) 
Actual exports 
Market 
World^  
1975/79 1980/84 
(1) 
(W.j) 
( 2 )  
(w/i) 
Indonesia 
1975/79 1980/84 
(3) (4) 
(V.j) (Vfj) 
(5) 
{(2):(1)}-1 
(Rj) 
(6) (7) (8) 
(5)x(3) 0.912x(3) 
(RjXV.j) (RV,j) ISi(RijVij)] 
1. Asia 8359 12800 931.0 867.1 0.531 494.6 381.7 137.0 
2. Oceania 581 879 0.8 2.7 0.513 0.4 0.3 0.2 
3. N. America 7452 10562 3.9 93.4 0.417 1.6 1.6 0.4 
4. Europe 20196 26922 57.2 135.7 0.333 19.0 23.5 11.2 
5. Others 2513 3972 33.0 133.4 0.581 19.2 13.5 26.6 
Total 39101 55135 1025.9 1232.3 0.410 534.9 420.6 175.4 
'SS""' 'Ss 
Commodity 
Actual exports 
World^  Indonesia 
1975/79 1980/84 1975/79 1980/84 
(1) (2) (3) (4) 
(Wi.) <Wt.) (Vi.) (Vi.) 
(5) (6) 
{(2);(1)}-1 (5)x(3) 
(Ri) (Ri*Vi.) 
(^ ) (8) 
0.912x(3) 
(RVi.) [Sj(RijVij)] 
1. SITC 245 
2. SITC 246 
3. SITC 247 
70 
1132 
5453 
106 
1687 
6529 
1.70 
0.10 
911.90 
2.90 
3.40 
600.80 
0.514 
0.490 
0.197 
0.9 
0.0 
179.9 
0.7 
0.0 
373.9 
4.2 
0.0 
113.4 
^Indonesia excluded. 
Table A.3.3. (Continued) 
Actual exports 
World® Indonesia 
1975/79 1980/84 1975/79 1980/84 
Commodity (1) (2) (3) (4) (5) (6) (7) (8) 
/ , {(2);(1)}-1 (5)x(3) 0.912x(3) 
("i.) (Wi.) (Vi.) (Vi.) (Ri) (RiXVi.) (RVi.) [Sj(RijVij)] 
4. SITC 248 
5. SITC 634 
6. SITC 641 
7. Others 
Total 
9080 
1869 
13360 
8139 
39101 
11738 
2184 
21175 
11715 
93.10 
16.10 
1.00 
2.00 
55135 1025.90 
187.40 
421.70 
6.70 
9.40 
1323.30 
0.293 
0.169 
0.585 
0.439 
0.410 
27.3 
2.7 
0.6 
0.9 
212.3 
32.2 
6 . 6  
0.4 
0.8 
420.6 
44.7 
11.0 
0.6 
1.4 
175.4 
' S ' S  
Source: CBS, Jakarta, International Trade Statistics. 1970-1989; FAO, yearbook of Forest Products. 
1970-1989. 
Table A.3.4. Constant market share analysis (CMS) of changes in Indonesian forest products exports, 
1975/79-1985/89 (millions of dollars) 
Actual exports 
Market 
World^  
1975/79 1985/89 
(1) (2) 
(W.j) 
Indonesia 
1975/79 1985/89 
(3) (4) 
(w/j) (V.j) (V.'j) 
(5) 
{(2):(1)}-1 
(Hj) 
(6) (7) (8) 
(5)x(3) 0.912x(3) 
(RjXV.j) (RV.j) [Si(RijVij)] 
1. Asia 8359 17265 931.0 1435.2 1.065 991.9 891.9 137.0 
2 .  Oceania 581 1170 0.8 12.8 1.014 0.8 0.8 0.2 
3. N. America 7452 15201 3.9 347.1 1.040 4.1 3.7 0.4 
4. Europe 20196 39200 57.2 317.2 0.941 53.8 54.8 11.2 
5. Others 2513 3732 33.0 247.4 0.485 16.0 31.6 26.6 
Total 39101 76567 1025.9 2359.7 0.958 1066.6 982.8 175.4 
7 S 7 5 7 S 7 S s s 7 5 
'SS""' 'Ss 
Actual exports 
World^  Indonesia 
1975/79 1985/89 1975/79 1985/89 
Commodity (1) (2) (3) (4) (5) (6) (7) (8) 
/ , {(2):(l)y-l (5)x(3) 0.912x(3) 
(Wi.) (Wi.) (ViJ (V£.) (Ri) (RixVi ) (RViJ [Zj(RijVij)] 
1. SITC 245 70 135 1.70 3.70 0.929 1.6 1.6 4.2 
2. SITC 246 1132 2215 0.10 5.80 0.957 0.1 0.1 0.0 
3. SITC 247 5453 7616 911.90 1.40 0.397 361.7 873.6 113.4 
^Indonesia excluded. 
Table A.3.4. (Continued) 
Actual exports 
Commodity 
World^  
1975/79 1985/89 
(1) (2) 
(Wi.) (Wi. ) 
Indonesia 
1975/79 1985/89 
(3) (4) (5) (6) 
, {(2):(1)}-1 (5)x(3) 
(Vi.) (V(j (Ri) (RiXVi.) 
(7) (8) 
0.912x(3) 
(RVi.) 
4. SITC 248 9080 14675 93.10 476.80 0. 616 57.4 89.2 44.7 
5. SITC 634 1869 2072 16.10 1727.90 0. 109 1.7 15.4 11.0 
6. SITC 641 13360 33496 1.00 83.00 1. 507 1.5 1.0 0.6 
7. Others 8139 15358 2.00 61.10 1. 010 2.0 1.9 1.4 
Total 39101 76567 1025.90 2359.70 0. 958 426.0 982.8 175.4 
7 S 7 S 7 S 7 S 7  7 7 5 
'SS""' I R )  (gw, ,  'SS R M  
Source: CBS, Jakarta, International Trade Statistics. 1970-1989; FAO, Yearbook of Forest Products. 
1970-1989. 
Table A.3.5. Constant market share analysis (CMS) of changes in Indonesian forest products exports, 
1980/84-1985/89 (millions of dollars) 
Market 
Actual exports 
World* 
1980/84 1985/89 
(1) (2) 
(W. j> (w/j) 
Indonesia 
1980/84 1985/89 
(3) (4) 
(V.j) (v/j) 
( 5 )  ( 6 )  
{(2):(1)}-1 (5)x(3) 
(Rj) (RjXVj) 
(7) (8) 
0.912x(3) 
(RV^ j) [Si(RijVij)] 
1. Asia 12800 17265 867.1 1435.2 0.349 302.5 337.3 278.2 
2. Oceania 879 1170 2.7 12.8 0.331 0.9 1.1 0.4 
3. N. America 10562 15201 93.4 347.1 0.439 41.0 36.3 33.5 
4. Europe 26922 39200 135.7 317.2 0.456 61.9 52.8 29.8 
5. Others 3972 3732 133.4 247.4 —0.060 -8.1 51.9 16.3 
Total 55135 76567 1232.3 2359.7 0.389 398.2 479.4 358.2 
7 S 7 5 7 S 7 S 7  7 7 5 
'SS""' •""> m. %) (a) 
Commodity 
Actual exports 
World* Indonesia 
1980/84 1985/89 1980/84 1985/89 
(1) (2) (3) (4) 
<Wi.) (Wi.) (Vi.) (Vi. ) 
( 5 )  (6 )  
{(2):(1)}-1 {5)x(3) 
(Ri) (RiXVi.) 
(7) (8) 
0.912x(3) 
(RViJ [Zj(RijVij)] 
1. SITC 245 
2. SITC 246 
3. SITC 247 
106 
1687 
6529 
135 
2215 
7616 
2.9 
3.4 
600.8 
3.7 
5.8 
1.4 
0.274 
0.313 
0.166 
0 . 8  
1.1 
100.0 
1.1 
1.3 
233.7 
0.7 
0.9 
46.5 
^Indonesia excluded. 
Table A.3.5. (Continued) 
Actual exports 
Commodity 
World^  
1980/84 1985/89 
(1) (2) 
(Wi.) (w/. ) 
Indonesia 
1980/84 1985/89 
(3) (4) (5) 
/ {(2):(1)}-1 
<Vi.) (Vi.) (Ri) 
(6) (7) (8) 
(5)x(3) 0.912x(3) 
(RiXVi ) (RVi.) [Zj(RijVij)] 
4. SITC 248 
5. SITC 634 
6. SITC 641 
7. Others 
Total 
11738 
2184 
21175 
11715 
39101 
14675 
2072 
33496 
16358 
55135 
187.4 
421.7 
6.7 
9.4 
476.8 
1727.9 
83.0 
61.1 
1232.30 2359.70 
0.250 
-0.051 
0.582 
0.396 
0.389 
46.9 
-21.6 
3.9 
3.7 
134.8 
72.9 
164.0 
2 . 6  
3.7 
479.4 
53.8 
249.8 
2.5 
4.0 
358.2 
'SS""' 
Source: CBS, Jakarta, International Trade Statistics. 1970-1989; FAO, Yearbook of Forest Products. 
1970-1989. 
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APPENDIX B. FLOW ADJUSTMENT MODEL OF EXPORT DEMAND 
102 
Let adjustment of demand for export be expressed as a function of 
level of stock at t, S(t), and income of the foreign country (the 
importing country) at t, Y(t), and we drop the variable price at t, P(t), 
for a while. Specifically, 
X { C )  =  ag +  S ( t )  +  32 Y ( t )  (A.4.1) 
For durable goods, the sign of a^  is negative, while for nondurable goods 
it is positive (see Labys, 1973). 
The rate of demand for stock is assumed to be the sum of the rate of 
change in the physical stock and the depreciation of the stock 
X(t) = + hS(t) (A.4.2) 
a  t  
h is a constant depreciation rate. 
To obtain the expression of demand for exports that eliminates the 
stock variable, differentiate equation (A.4.1) with respect to t. 
B X ( t )  _ - 3S(t) , , ay(C) (A.4.2) 
~3F~ " ~dr~ ~âù~ 
adding it to the original equation multiplied by h 
h  X ( t )  =  h  a g  h  S ( t )  + h a^  y(C) 
such that 
103 
+ 32 + iJjr(t)J 
To eliminate the stock variable, combine equation (A.4.4) with equation 
(A.4.2) 
=Aao +  a ^ X { C )  -  h X ( t )  +  a, h Y ( , t )  (a.4.5) 
= ha^ + (Si -  h) X{t) + 3; + aj i iy(t) 
Equation (A.4.5) must be estimated in terms of discrete economic series; 
thus, it must be converted into its discrete analogous, that is 
= A a, + (ai - A) + a^  A y, + a, Ay, (A.4.6) 
A'e = A a, + (a^  -A) + a^  A + a^  hY^  
by introducing composite coefficients we have 
(A.4.7) 
%t = Ao+ -^e-i + A y,» 6]^+ £7, (A.4.8) 
where is the disturbance term. 
A similar procedure can also be proceeded when the price variable is 
included. Thus, by adding the price terra, the dynamic adjustment process 
is as follows: 
%c = 6o + +4% A y,» Jb,yg + A (A.4.9) 
